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1.0 INTRODUCTION 

This Remedial &tion \\‘ork Plan. (RAM’P) presents the technical approach developed b> OH.\1 

Remediation Sen,ices Corp. (OHLl) for the implementation of a portion of the selected remed!- for 

Operable Knit 02 (Site IO. Site 44.4. Site 16 and Site ‘6’) at the Marine Corps Air Station (MCXS). 

Cherry Point. North Carolina. The selected remedy for groundjvater is natural attenuation and 

institutional controls. The selected remed!, for soil and \\xste is soil \‘apor extraction. (SVE) and 

institutional controls. The major components of the site-\vide remed!, are: 

Maintaining records of the contamination at OU? in the MC.L\S Cherry Point Base \laster Plan: 

Restricting land use at OL2 to industrial uses \vith pro\,ision for no intrusi\,e activities \vithout prior 

ivritten consent from the North Carolina Department of Environment Health Sr Natural Resources’ 

(NCDEHXR) Superfund Section: 

Restricting the use of ground\\ater beneath OK \\.ith provision for no installation of IveIls i\,ith the 

exception of monitoring \k,ells: 

Installing a fence around the polishing ponds. and repair and replacement of esisting fencing: 

Placing warnin signs along the fence, Slocum Creek. and Turkey Gut: 
Monitoring of ground\vater under OU2 and surface \l.ater and sediment in Slocum Creek and Turke!. 

Gut; and 

In-situ treatment using soil vapor extraction at major soil “hot spots” further defined as secondary 

source areas that are contaminated with volatile organics. This includes monitoring of air emissions 

and soil to evaluate the effectiveness of treatment (see Samplin g and Analysis Plan attached as 

Appendix A). 

1.1 PURPOSE OF THE PLAN 

This remedial action lvork plan specificall>. addresses the in-situ treatment using soil \.apor 

extraction at the major soil “hot spots” and identities and describes ho\\ 01-1~1 u ill implement this major 

task associated \vith supplyin 9. installing. and operating the soil vapor extraction system. 

Supplemental plans de\ eloped under this delivery order for guidance during the construction of the 

in- situ treatment s>‘stcm are included as ;‘\ppendices and listed belo\\: 

l Contractor’s Sampling and Analysis Plan; 
. Environmental Protection Plan: 
. Erosion and Sediment Control Plan; 

l Contractor’s Quality Control Plan: 
. Transportation and Disposal Plnn: and 
. Manufacturer’s Catalog Data. 
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A Site Specific Health and Safen Plan (SHSP) for this project has been submitted as an independent 

document. Specifications. construction dratvings. and the basis for this design for this remedial action 

were utilized to prepare this RAWP. To avoid repetition of effort. portion of the following documents 

have been utilized ~1 ithin this R\i’.-‘IP to provide sufficient information ior a reader unfamiliar \\ ith the 

site to understand the challenges of the remedial actions: 

. Brown and Root Environmental. Data Gap In\.sstigation and S\-E Trsatabilit! Stud>, \i’ork Plan for 

Operable Unit 0,. 7 February 1997 

l BroLvn and Root Environmental. Basis of Design Report VOC Soil Hot Spot Remedial Design. April 

1997 
. Brown and Root Environmental, Feasibility Study. July 1997 
. Brolvn and Root Environmental. Remedial Investigation - Vols. I - V. Ipril 1997 
. BroLvn and Root Environmental. Pilot-Scale SVE System. July I997 
. Bro\vn and Root Environmental. Interim Measures Record of Decision, June 1997 (revised 

September 1997) 

l Brown and Root Environmental. Proposed Remedial .\ction Plan. July 1997 (revised August 1997) 

1.2 BACKGROUND INFOR?vlATION 

This section presents the location and description of OU2. Also. presented is a brief historical 

background of the OU2 sites. The synopsis of the history provides an indication of the sources that 

might have been the cause of contamination at OK!. 

MCAS Cherc, Point is a niilitap installation located in southeastern Cm\ en Count>. Sorth Carolina. 

just north of the town of Havelock. North Carolina. The station covers approximately 1 1,485 acres on 

a peninsular north of Core and Boguc Sounds and south of the S\;~‘use Ri\,er. Tht 1 general location of the 

Air Station is sl~ow~~ on Figure I. 

OU2 is located in the \\est’centraI portion of the Air Station. OU2 is bounded b>, the Sewage 

Treatment Plant (STP) to the north. Roosevelt Boulevard tot he east, a residential area to the south. and 

Slocum Creek to the west. OU7, consists primarily of the Site 10 landfill. It also includes the polishing 

ponds (Site 46) north of the landfill. a former sludge application area (Site GA formerly Site 45) located 

in the north-central portion of OU2, and the vehicle maintenance area (Hobby Shop) (Site 76) located 

southwest of the landfill. 

OH,Ll Project I7JSY\~vP Operable Cnit 02. Sits IO Septrmbsr I997 
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The MCAS Chern, Point mission is to maintain and support facilities. services. and material ofa 

blarine Aircraft I\‘ing. or units thereof. and other acti\,ities and units as designated b>. the Commandant 

of the hlarine Corps in coordination \\ ith the Chief of Na\,al Operation. Occupants at the Air Station 

include: 

Second Marine Aircraft \Ying 

Naval Aviation Depot 

Combat Service Support Detachment 3 I of the Second Force Ser\,ice Support Group 

Naval Hospital 

Dental Clinic 

Naval Air Maintenance Training Group Detachment 

Defense Reutilization and Marketing Office 

Training Facilities for the Fleet \larine Force Atlantic Aviation Units 

The MCAS was commissioned in 194 7. Continuing construction in 1943 added a massive aircraft 

assembly and repair shop, which later became the NADEP. During the 1950s and 196Os, the size of the 

Air Station increased from 7,582 acres to more than 1 1,000 acres as a result of land acquisitions. During 

the 197Os, commercial and residential development of the surrounding area grew substantially. In 1980, 

the City of Havelock annexed MCAS Cherry Point. 

1.3 SITE DESCRIPTION 

OU2 consists of four sites located in proximity to the Site 10 - Old Sanitary Landfill. These sites 

have been grouped into one operable unit because of their proximity to each other (i.e. Site 44X - the 

Former Sludge Application Area o\wlies portions of the Site IO landfill. and Site -16 - Polishing Ponds 

No. 1 and 2, and Site 76 - Vehicle Maintenance Area (Hobby Shop) are located adjacent to the landfill). 
Site locations arc depicted on Figure 1 :\ brief description of thcsc site folio\\ s. 

Site 10 - Kno\w as the Old Sanitnp Landfill. sened as the prima?- disposal site at the XlC.-\S from 

1950s until the earl). 1980s. The landfill is approximately 40 acres in size. The former sludge 

impoundment area \vas closed in the mid-1980s. This area was regulated as a hazardous waste 

management unit under the MCAS’s Part B Permit. Also, included in this site is an area that was 

formerly utilized for storage of petroleum products. 

Site 4-I,-! - Knoivn as the Former Sludge Application Area, consists of t\vo areas u-here sludge from 

the se\vage treatment plant (STP) was applied. This site \\as regulated as hazardous \\aste management 

unit under the MCAS’s Part B Permit. 

OHhI Project I T-ISYL\‘P Operable Unit 02. Site IO September 1997 

l-3 



- 
)-=+lOHXI Remediation 
\&F SerGces Corp. 

Site 16 - Kno\\n as the Polishing Ponds No. I and 7. consists of two inacti\-e unlined ponds that 

sewed as aeration basins for ivasteivater from the STP. The ponds are approximately I? feet deep. 

Site 76 - Kno\\n as the Vehicle .Ilnintenance &en or kIobb>- Shop. consists nfa building and parkins 

lot lvhere base personnel vehicles are repaired. 

1.4 ESVIRON>lENT.-4L COSDITIOSS REPORT 

The purpose of this section is to document the current site conditions prior to remedial action and 

to provide a photographic log of the esistin, ci environmental conditions of Operable Unit 2 and adjacent 

propeq. 

Also, included in this section is a brief summa9 of pertinent information 011 the site’s geolog). 

hydrogeology. and surface water. A more complete description of the physical characteristics of the site 

is located in the Feasibility Study for Operable Unit 02. prepared by Brown and Root Environmental. 

dated July 1997. 

The OHM Project Geologist conducted a site walk with a representative from the ROICC’s Office. 

A photographic log of site conditions is located at the conclusion of this section. 

MCAS Cherry Point is located within the Coastal Plain Physiographic Province. It is underlain by 

about 3,000 feet of interbedded. unconsolidated to partially consolidated sedimentary deposits of sand. 

silt, clay. shell. and limestone that range in age from Cretaceous to Holocene. These deposits form a 

\vedge- shaped mats that thickens from a feather edge at the Fall Line to as much as 10,000 feet at Cape 

Hatteras. The Coastal Plain deposits are underlain by igneous and metamorphic basement rocks. 

Four t>.pes of lithologic materials \\ere reported b> Brwn and Root En\,ironmental during their 

subsurface in\.estigation at the OC2 area. These \\ere identified as till material. the undifferentiated 

surficial formation, the Yorktotvn Formation. and the upper portion of the Pungo River Formation. The 

fill material was reported to consist of sand, silt. clay mixed with refuse consisting of domestic trash. 
industrial waste, construction debris. wood. plastic, rubber, glass, asphalt. concrete. and metal fragments. 

Four hydrogeologic unit were encountered during the subsurface investigation performed by Brown 

and Root at OK!. These are: the surficial aquifer, the Yorktown confining unit. the Yorkto\\n Aquifer. 

and the upper portion of the Pungo Ril er confining unit. 
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Groundwater beneath the site was encountered in the surficial aquifer at approximately 7 to 12 feet 

below ground surface. and lvater-level elevations ranged from approximatei>. 2.6 to 22 feet mean sea 

level.. It was reported that groundvvater flows tovvard and discharges into either Slocum Creek or Turkey 

Gut. Polishin_g Ponds No. 1 and 2. which are unlined. act as a rechar,oe zone for the surficial aquifer. 

There are two distinct areas of water table moundins based on April 1996 vv’ater level measurements. 

A large mounding effect in the southeast is due to a topographic high. A small mounding in the central 

area is due to vvells that are located near trenches that act as recharge zones. 

Because of the varying hydraulic gradients throughout the operable unit, the seepage velocin. 
(groundwater flow velocity) was calculated for three areas within the site: The sanitary landfill area, the 

central landfill area south of Turkey Gut. and the landfill area in the southeast corner of the site. Detail 

reporting of the data can be found in the Feasibilib, Study dated July 1997, prepared by Brown and Root 

Environmental. 

OU2 is bounded on the west by Slocum Creek. which flows north past the site. Turkey Gut is a 

perennial stream that flows north weshvard through the central portion of OU2 and discharge to Slocum 

Creek. There is a surface drainage swale betxveen the polishing ponds and the Old Sanitary Landfill 

where standing water is common during wet periods. The swale drains west, discharging to Slocum 

Creek. 

Slocum Creek is classified as SC tidal salt water. This classification is defined as suitable for fish 

and wildlife propagation, secondary recreation and other uses applicable for waters of lower quality. An 

erosion and sedimentation plan is located in Appendix C. 

1.5 NATURE AND ENTEYT OF CONTAMIN:\TTON 

Soil. ground\\atcr. surface \\atcr. sediment and Icnchntc seep samples \\ere collected and nnnl~mxi 

for a variety of parameters. in order to determine the nature and extent of contamination. The 

environmental protection plan located in ;\ppendis B discusses this topic. 
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1.6 SITE REMEDIATION GOALS 

Target cleanup goals for the soil are presented in the SAP in Appendix A. .\ppendix H contains data 

from Brown and Root Environmental’s Basis Jf Design Report for VOC analytical exceeding soil 

screening criteria. The sample points in Appendix H are plotted in Figures 2. 3. and 4 respectively.. 

Confirmation sampling procedures are also presented in the Sampling and Analysis Plan in Appendix 

A. Soil vapor extraction (SVE) vvas selected by Bronn and Root Engineering as the best available 

technology to remediate petroleum-based hydrocarbons from the soil at this site. The introduction of 

a vacuum delivered to the subsurface will volatilize hydrocarbons from the soil. As a secondary benefit. 

increasing the oxygen content within the soil by vacuuming in fresh atmospheric air may also promote 

aerobic degradation of hydrocarbons by means of in-situ bioremediation. 

The following pages detail OHM’s SVE remediation system for the OK. Site 10. OHM plans to 

install a network of SVE wells. OHM will install twenty-two vertical soil v’apor estraction vvells to 

recover volatile hydrocarbons. OHM will also operate the fourteen existing wells from Brown and 

Root’s pilot study. 

These 36 wells will be separated into four fields. Hot Spot No. 1 will consist of SVE wells 1 through 

9, Hot Spot No.2 will consist of SVE wells IO through 18, Hot Spot No. 3 will consist of SVE wells 19 

through 32, and Hot Spot No. 3 will consist of SVE wells 33 through 36. The four well fields for this 

remediation project will be served b>, a single SVE blower that will pull vacuum on all four fields 

simultaneously. 
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1 Site for SVE Monitoring Well 
OU 02. Site lo-Cherry Point, NC 

2 CAR Wash Area Outside of OU2- 
Proposed Site for Equipment Compound 
OU2, Site 10 - Cherry Point, NC 



3 SVE Site 
OU2, Site 10 - Cherry Point, NC 

4 Access to Hot Spot No. 4 
OU 02, Site 10 - Cherry Point, NC 



5 Access to Hot Spot No. 4 
OU 02, Site lo- Cherry Point, NC 

6 Pipe Rout to WE 
OU 02, Site lo- Cherry Point, NC 



7 Pipe Route to SVE 
OU 02, Site 10 - Cherry Point, NC 



9 Proposed Site - Opposite Side of Gate 
OU 02, Site 10 - Cherry Point, NC 

10 Access Road-Near Work Road going 
towards Slocum Creek 
OU 02, Site 10 - Cherry Point, NC 



11 Pilot Plant Area 
OU 02, Site 10 - Cherry Point, NC 



1 Site for SVE Monitoring Well 

OU 02, Site IO-Cherry Point, NC 

3 CAR Wash Area Outside of OK- 
Proposed Site for Equipment Compound 
c7C.‘2, Site I? - Chcir); Point, NC 



3 SVE Site 
OL2, Site 10 - Cherry Point, NC 

1 .Ai~ess to Hot Spot No. 3 
OC 02, Site 10 - Cherry Point, NC 



5 Access to Hot Spot No. 4 
OU 02, Site lo- Cherry Point, NC 

6 Pipe Rout to SVE 
OU 02, Site lo- Cherry Point, NC 
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7 Pipe Route to SVE 
OU 02, Site 10 - Cherry Point, KC 

8 Access Road to Hot Spot No. 4 
OU 02, Site 10 - Cherry Point, SC 



9 Proposed Site - Opposite Side of Gate 
OU 02, Site 10 - Cherry Point, NC 

10 Access Road-Nex !Tork Road goins 
towards Slocum Creek 
T)I T n2. Site ln - Chernr PA;-+ uc ,,I< 





2.OPROJECTSCHEDULE 

The construction schedule is provided at the end ofthis section. A revised project schedule vvili be 

presented at the pre-construction meeting at LlC.I\S Cherry Point before project mobilization. 

2.1 PROCUREMENT SCHEDULE/ EOUIPMENT DELIVERY SCHEDULE 

This project will utilize OHM rental equipment accordance with pre-negotiated contract rates. With 

procurement of the remaining project supplies all materials for construction will be on site with-in t\vo 

months. 

2.3 PROJECT SIGN 

This project is visible to pedestrian and motor vehicle traffic, the need for a project sign will be 
reviewed and approved by base personnel. The design of the sign will follow the guidelines established 

in Code 15C. Also, a project sign has been installed at the OHM laydovvn area. 

2.3 REMEDIAL ACTION START DATE 

OHM will notify the Navy’s Technical Representative (NTR) when substantial. continuous, physical. 

on- site remedial action begins. Upon receipt of this notification, the NTR will forward a written 

notification that field activities have commenced to the USEPA, Region IV and North Carolina State 

DENR, of this date in accordance with SARA section 120(e). 

2.4 PROJECT MANAGEMENT PLAN 

Management of quality control of the project will be in accordance with the Construction QualiQ, 

Control (CQC) Plan located in Appendix D. Execution of remedial action activities will be monitored 

and managed by implementing the follovving: 

. Reporting Requirements 

. Project Organization 

. Data Management 

2.41 Reporting Requirements 

Report requirements for monthly. post-construction. and final remedial action are discussed in the 

following sections. 

OHM Project 17488WP Operable Lnir 02. Site IO 
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2.4.1.1 Daily and Monthly Reports 

During construction a daily supervisor’s log ~vvill be prepared. Disposal and sampling documentation 

\vill be summarized as necessan.. .-i\ Contractor’s Qualit?’ Control Report will be prepared each day that 

field activities are conducted or material is deli\.ered to the site. 

As-built dra\\ ings \vill be maintained at the site b>. the site QC representative. These dra\\.ings \\ i]] 

be updated as required for any deviation ivhich has occurred. 

Documentation of the Remedial Action activities and submittal of construction information to the 

USEPA Lvill be accomplished by OHhI’s project manager submitting monthly letter reports by the 

fifteenth day of each month. The report format will include: 

. Introduction 

. Work Accomplished for the month 

. Work Planned for the next month 

. Problems and Solutions 

. Waste Material Tracking 

Monthly status reports in the form and content previously approved by LANTDIV will be submitted 

by the Program Office. Sections regarding progress, forecast, costs incurred, committed, delivery order 
. 

modifications. waste tracking will be included. Schedules will be updated and variances explained. 

In addition. documentation of conferences. i.e. pre-construction conference and mutual 
understanding meeting. x\.ill include at ;I minimum. the folio\\-ing: list (3f attendees. issues discussed. 

clarifications and special instructions. 

2.1.1.2 Remedial Post-Construction Report 

A Remedial Post-Construction Report will serve as a close-out report after the shake down period 

for the system. The report n,ill be prepared and submitted within 60 da>x of the determination that the 

system is operational and functional. The report \vill include the following: 

. The Inspection Report; 

. Resolution of Punch list items from prefinal inspection: 

OHM Project 171SSLi’P Operable Cnit 02. Site IO September 139’: 
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l Certification that the system is fully operational and functional: 
. Explanation ofany and all changes to design. construction procedures. or operational procedures that 

occurred from the work plans: 

l As Built drawings: 
. Final Operational and blaintenance manual 

As-built dralvings will be delivered to the ROICC under separate cover by the CQC Representative 

with a copy’ of the completed submittal register. It is assumed that the as-built dran.ings ivilt be 

distributed by the ROICC to appropriate parties upon approval of same. 

An Operation and Maintenance (O&M) manual will be prepared for the remedial system. It ivill 

include startup procedures, sections dealing Lvith operatin g instructions for the various equipment 

components and preventativ.e maintenance requirements for the system. O&M manual \%,ilt be finalized 

after a shake dolvn period. This manual \vill be fonvardcd for review and approval under separate co\‘er 

as per the distribution list developed by the MCAS Cherry Point Partnering Team. 

2.1.1.3 Remedial Action Report 

The purpose of the Remedial Action Report is to document the activities that occur on Operable 

Unit 02 and that the objectives of the basis of design have been accomplished. This report will include 

the following elements: 

Introduction 

Chronology of Events 

Performance Standards and Construction Quality Control 

Construction Activities 

Final Inspection 

Certification that Remedy, is Operational and Functional 

Operation and >Llaintenance 

Summary of Project Costs 

The above format will serve as the basis for deveiopment of the Site Close Out Report when the 

facility is contemplating deletion from the National Priorities List. 
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2.42 Data 3Ianagement 

Written correspordence and As-built Dmwings 
Written project information and correspondence for the remedial action will be prepared in 

Microsoft \Vord Version 6.0. As-built dra\\inys w,ill be on-site and l\ill be updated as needed and as the 
schedule permits. Two sets of the red lined drawings \\.ill be submitted to the ROICC at the completion 

of the project. 

Pltotogrqdric Log 

A photographic log \\ill be maintained by the site superintendent. One complete set of photographs 

will be turned ob.er to the ROICC. The other set v, ill be forwarded to the project manager for inclusion 

in the project files. 

Project Files 
All project files including historical information. previous reports. remedial action documents ivitl 

be maintained in accordance with the “Guidance on Administrative Records for Selection of CERCLA 

Response Actions,” USEPA, Office of Solid Waste and Emergency Response, OSWER 9833.3.4 

2.5 COMMUNITY RELATIONS SUPPORT PLAN 

OHM will adhere to the Community Relations Plan for the MCAS Cherry Point, North Carolina. 

revision 2, dated January 1996, developed by Brown and Root Environmental. Section 8.0, CommuniQ 

Relations Plan Implementation discusses the roles and responsibilities of the various parties involved 
with the community relations activities at the MCAS Cherry Point. 

OHM’s project manager will provide updates on the remedial action at Operable Unit 02 to the 

Restoration .Ad\.isop, Board for the JfC.-IS \ihen requested. 

T>.picall>,. activities that OH\l’s project manager \tould be required to support include: 

. Fact sheet review 

. Public Meeting Support 

. Coordination with MCAS Cherry Point Partnering Team 

Communib relations plan revisions would be performed bq’ the facility or their designee 
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3.0 DESIGN BASIS .lNLl CRITERIA 

This section of the li’ork Plan provides the design objectives. proposed remedial technolog-. 

modification to technical specifications. rationale for equipment selection and sizing. supporting 

calculations, s>xtem operation for OC 2, Site IO soil remediation. 

3.1 DESIGN OBdECTIVES 

The design objecti\,es for OC1. Site IO \\ere derived from Bro\\n and Root Environment’s Basis of 

Design Report dated April 1997. This report recommends \,ertical SF*E wells to remediate four Hot Spot 

areas. 

3.2 SELECTED REMEDIAL TECHNOLOGY 

SVE kvas determined to be the best available technology for remediating soil at this site. Pilot test 

data and calculations derived by Bro\vn and Root Environmental support this remedy. The Statement 

of Work specifications proposed a combination of \,ertical soil vapor extraction jvells. Equipment 
selected by Brown and Root Environmental includes a positive displacement blower s>.stem for soil 

vapor extraction and vapor-phase carbon for treating the off-gases. 

3.3 MODIFICATIONS TO TECHNICAL SPECIFICATIONS 

To improve system performance, use existin g equipment, and reduce costs. Broivn and Root 
Environmental. OHM and LXNTDIV personnel made suggestions to modi@ the Brown and Root design 

package. 

As a result of estimate/scope negotiations with LANTDIV. several modifications to OIJZ. Site 10 

specifications kvere modified and documented as presented in the John Franz letter dated June 2 5, 1997: 

‘I-\\ent>-t\\o. ‘-’ 1nc1i dianictcr \crtiial soil xnpor reci)\cr! \\ells \\ili b t‘ ciriilcd to depths ot‘ I6 to 1 S 
feet below land surface \\-ith 5 feet of screened intenxl. The purpose of these vapor recoven’ \tellj 

is to remediate soils near source areas and recok’er volatile hydrocarbons. Fourteen existing \\eils 

from Hot Spot No.3 Lvilt be added to the SVE unit. Prior to startup. 6 borings for the purposes of 

soil sampling will be completed at the perimeter of each of the four Hot Spots (24 borings total). 

The interconnecting piping network from the equipment compound to each of the vapor extraction 
lines will be placed above grade. Header piping from each well wilt be open to the atmosphere. 

Piping near the equipment compound Lvilt be placed below grade to allow vehicle traffic to follow 

normal tlow patterns. Pipin g that will cross Turkev Gut lvill be supported \vith a treated \vooden 

frame. Distribution pipin g will be field routed to minimize the amount of clearing and grubbins. 

OHM Project 17188I\‘P Operable tinit 02. Site 10 
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X rain barrier Lvill be installed at each Hot Spot to minimize the amount of ivater collected in the 

distribution piping. 
. No sound reduction equipment \\ill be installed other than the discharge silencer. No heat tracing 

or insulation of piping or tanks \vill be provided. The existing fence will secure the site. 
. X heat exchanger \vill not be used for this project. To minimize capital costs. the carbon Lvill be 

placed doivnstream of the liquid/vapor separator and upstream of the inlet to the SVE blower to 

eliminate the need for the heat exchanger. 
. A single SVE unit vvill be used for all four Hot Spots. An overhead electrical drop \vill be made to 

provide electricity to the unit. 
. Vapor-phase activated carbon treatment \vill be provided during startup only,. A single 1.000 to 

1,800 pound carbon cell will be provided. 
. Air Dispersion Modeling has been conducted. Based on the concentrations of contaminants from 

the pilot plant study. carbon is not required for this project. The stack will be placed a minimum of 

200 feet from the nearest fence line. 
. Automatic restart controls lvill not be included to automatically restart the system after poiver 

interruption. 
. A telephone auto dialer will not be provided to remotely notify operating personnel in the event of 

a system failure. 

l Table 3.1 presents pilot test design parameters, original design specifications, and alternate 

specifications. 

3.4 EOUIPMENT AND MATERIALS SELECTION 

This section provides detailed information of the particular elements of the system along with 

rationale for equipment selection. Included as a part of this section are Tables 3.1 3.2. and 3.3. Table 

3.1 summarizes key design parameters for the SVE systems, while Table 3.2 includes equipment 
specifications for the SVE system. Table 3.3 provides the stack discharge criteria \chen the SVE unit 

should be shut do\vn until the off gas treatment system is modified. 

S VE Well.5 arlrl Piping System 

Each SVE well will consist of a two-inch diameter. schedule 40 PVC riser and include five feet of 

0.020 flush threaded schedule 40 PVC slotted well screen. These vapor recovery wells will utilize 

vacuum to recover volatile hydrocarbons from the soil. The SVE wells will be installed above the 

seasonal high groundwater table. Figure 8 shows the epical well construction detail. 

x 20 mil HDPE liner will be placed ov’er each Hot Spot area. The liner n.ill be used to pre\‘ent rain 

water from entering the areas influenced by the SVE vacuum. By minimizing water collected in the 
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vacuum system. iLater disposal to the II\‘TP bill be minimized and xater in the distribution piping will 

be minimized. 

SVE header pipin ,g from Hot Spots 1. 3, 1 J, and 4 into the equipment compound shall be six-inch 
diameter schedule 40 PVC. Pipin g from the individual wells to the header piping bvill be t\\.o-inch 

diameter schedule 40 PVC. The pipin g has been sized to minimize pressure drop to the equipment 

compound and meet performance requirements. Piping for each of the Hot Spots is shown in Figures 

-. 3 3, and 1. The plan view of the total SVE distribution piping, ivhich terminates at the vapor/liquid 

separator inlet is shown on Figure 5. As needed. the header piping in low laying areas will be tapped 

for installation of water drain lines. 

The SVE Lvells and header are designed to handle the designed 20 acfm of hydrocarbon 

contaminated vapors at 4 inches of Hg \‘acuum from each of the extraction n.ells. 

SVE Blower nnd Vapor/Liquid Sepnrator Skid 
A rotary lobe positive displacement blower was selected to supply vacuum to the soil vapor 

extraction system. This unit is capable of approximately 1000 cfm at 15 inches of Hg and was selected 

based on design specifications and sizin g calculations performed by OHM (see Table 3.2 for design 

specifications). 

Primary components of the skid-mounted positive displacement blower system includes: 

75 HP, 48OV, 3-phase electric drive motor, instrumentation, interconnecting piping, stack, discharge 

silencer, gauges, valving, main control panel with disconnect, and controls. This positive displacement 

blower will be capable of delivering the specified vacuum and flow to the individual SVE wells. 

Expected noise levels from the rotary lobe blower on the SVE skid are I IO-dB at a three foot distance 

from the skid unit. The unit will be located 100 feet from existing fence line and 400 feet from Onslow 

Road. U’eather protection or sound attcnuatinn I\ ill not he pro\ ided \\,ith the unit. 

A minimum of a IOO-SalIon baftlcd vacuum \.essel. \\hich includes at least a 50 gallon reser\.oir for 

liquid storage, \vill be used to remoi’e entrained liquids from the SVE gas stream. A 2 HP pump \vill be 

used to pump out entrained liquid from the vapor/liquid separator to the liquid holding tank upon 

demand. The pump will operate and shut down based on set points from a three level switch. 

Liquid Holding Tank 
A 3,000 gallon double {vaIled holding tank bvith a high level alarm/switch will be provided to 

temporarily store entrained separator itater from the integrated system. The tank has been sized to 

accumulate condensate for I to 2 itreks before empeing. This liquid holding tank is located on the 

OH.Li Project I74SSWP Operable tinit 02. Site 10 September 1997 
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equipment pad. adjacent to the skid-mounted equipment. A high le\.el alarm/switch will noti@ the 

operator ivhen the tank has reached its capacin, and will shut dot\n the s)‘stem. The 2.000 gallon holding 

tank will be pumped into a tanker truck and the liquids will be transported to the IWTP for treatment in 

the existing Groundwater Treatment Plant. The holding tank and related piping are not heat traced or 

insulated. During long-term freezing conditions the SVE unit may be shut-do\\n. 

WeI Herds, Vuits, nnd Instrumentation 
SVE well heads will include a ball valve. l’acuum gauge. a sample port. and a flow port for 

measuring air flow rates. Figure 6 shows the proposed detail for SVE and air sparging well heads. 

Vqor -phse Curbon Adsorption I~9ssels 

Vapor-phase carbon will be provided as requested by LANTDIV for the SVE system startup only. 
A single cell carbon system has been sized to treat VOC emissions prior to discharge to the atmosphere. 

The single carbon cell contains approximately I.000 pounds to I.800 pounds of vapor-phase granular 

activated carbon media. The carbon ceil will be placed on the vacuum side of the SVE unit. The carbon 

vessel must withstand a vacuum of 15 inches of Hg. When the carbon is spent, the carbon vessel will 
be removed. The SVE unit will then discharge directly to the atmosphere through the stack. 

Discharge Stack and Dispersion Modeeling 

Gases from the SVE unit will be discharged into the atmosphere. A 20-foot high stack be used prior 

to discharging exhaust fumes into the atmosphere. The stack will be eight-inch in diameter and will be 

located approximately 100 feet north of the equipment compound. Initial discharge piping from the 

SVE blower will be made of Schedule IO carbon steel because the discharge gases from the SVE unit 

could exceed 250°F when the system is operating at high vacuums. 

Dispersion modeling \\ns conducted to determine if off-gas treatment is required for operation after 

start- up. Dispersion modelin 2 results are presented in .4ppendis G. “SCREENS”. a computer model 

was used to estimate the maximum receptor height at approximateI>- 5-feet. Table 3.3 sho\vs the critical 

concentrations in the discharge stack when the SVE s>.stem needs to be shut dowm and off-gas treatment 

needs to be tidded to the project. The SVE system will be started up so no more than 50% of the 

maximum stack concentrations for each VOC. At 50% of maximum concentrations at the stack. 

operating parameters will be adjusted to louver the emission rates. The sampling and plan in Appendix 

A addresses the stack sampling. 

It should be noted that odor control is not addressed. Extracting gases from the landfill could cause 

concern. The stack has been placed a\vay from populated areas to address the possible odor problems. 
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The SVE unit with vapor/liquid separator will be delivered to the equipment compound mounted on 

a steel skid. The approximate dimensions of the steel skid is 163”~ IO?“. A six-inch thick gravel pad 

will be created to provide an area for the SVE unit. carbon units. and as a driveway for the vacuum truck 

to remove water from the lvater storage tank (see Figure 7 for equipment configuration). Remediation 
equipment will be anchored and grounded. 

3.5 PERiMITS 

OHM will obtain the follo\ving construction permits!approvals required for the performance of the 

project: 

. Prepare well permits 

. Prepare excavation permits 

. Prepare air registration for SVE unit 

OHM will retain photocopies of all permits on site with work plans and as-built drawings. OHM 

will not be providing an Air QualiQ,/Air Emissions permit for construction or operation of the VE and 

air sparge systems. 

3.6 SYSTEM CONTROL LOGIC 

Instrumentation and controls for the SVE system are based on control relays and contacts for 

monitoring and system control. All control devices on the SVE as designed are of industrial grade and 

provide appropriate operating ranges/seals. The process and instrumentation diagrams (P&IDS), sholyn 

as Figure 6. delineate the instrumentation and controls for this system. 

Vapor/liquid separator - The ~aporliquid separator shall be equipped \vith a three position le\,el 

slvitch. The su itch lo\\ and high positions shall initiate and terminate transfer pump operation ivhile the 

high- high positions shall initiate an alarm condition \vith SVE equipment shutdotvn. 

SVE Transfer pump - The water transfer pump shall be controlled by a hand-off-auto switch located 

on the main control panel. In the auto position, the pump shall be controlled by level switches located 

in the vapor/liquid separator. 

SVE Vacuum blo\\er - Blo\\er operation shall be controlled by a hand-off-auto sivitch located on 

the main control panel. In the auto position. bloiver operation shall be controlled by a discharge 

OHhl Project 1748Su’P Operable Unit 07. Sire IO 
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temperature switch, a discharge flow witch. and the vapor/liquid separator high-high stvitch. I!‘ith the 

blower motor engaged. s>.stem shutdown shall occur \vith a high-high Itxel alarm condition in the vapor 

liquid separator. 

Water Storage Tank - The condensate storage tank w.iil be provided with a high level witch to 

indicate that the tank is full. \\;hich will shut down the vacuum blower per the process and 

instrumentation diagram. 

OHM Project I7488WP Operable Unit 07. Site 10 
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Table 3.1 

Preliminag Design Parameters for S\‘E System 

OU2, Site 10 

Design Parameter Pilot Test Design Recommend Comments 
Sprciliaxlon 

Number of&u U’ells 

I 

22 22 1 

Number ofEsisrin% knells from Pilot 
Study 

Well Dia. (in.) 

14 1-l 

2 2 

Well Piping Material 

Well Screen Pipe Schedule 

Depth (ft) 

Screen Intcmnl (ft) 

Slot Size tin) 

Pressure at each itell (in. 1Ig.j 

Flow per well (acfm) 

-3 5 to -5 

17to25 

PVC 

-IO 

Various’ 

5 

0.020 

-4 

20 

PVC 

40 

Various’ 

3 

0.020 

-4 

20 

Above sraFonal high water table 

2’ htinimum rcquirrnients 

Broun and Root Pilot Study 

Radius of tntluence (ft) 45 30 30 
I 

Total Flow all WelMacfm) 1 720 1 720 1 36 wells at 20 acfm at 4” Hp 

Pressure needed at Blower (in Hg) 

Total Flow at Blower (acfm) 

Number of SVE Skids 

Controls and Control Panel 

Distribution Piping 

Carbon for Startup (pounds) 

Barrier klaterial 

- 

Yes 

4 

NEMA 4 

PVC 

3600 

NO 

-8 

IO00 

I 

EXP 

PVC 

I500 

Yes 

Calcs by OHM at 12” Hg, 36 wells 

SCH 40 

Needed to minimize water from 
SVE unit rather than improve 
mdius ~~tirIlucncc ,>f\\cll\ 

” Hot Spot I : 9 ~~clls. depth 16 feet belot\ land surface (bls) 
Hot Spot 2: 9 \cells, depth 18 feet bls 
Hot Spot 3: 14 existin ,g Lvells. depth unknoun 
Hot Spot 4: 4 wells. depth I8 feet bls 
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Table 3.2 
Preliminary Equipment Specifications for SVE System 

OU2, Site 10 

Vacuum Blower and Capacity needed: IO00 CF\t 3 I5”Hg Vacuum Blouer Acoustic - sot Included 

&low vacuum Enclosure 

- SlD Pneumatics 7017 or equivalent 
- Positive Displacement vpe 
- Service factor< SW of mau speed 
- 75 HP, 180 volt3 phase/60 Hz. 

continuous Dut! 
- EXP Motor 
- Spark resistant. \reatherprooi 
- Air inlet dilution valve 
- Skid mounted 

VaporKiquid Separator - hlinimum 100 gallon Baffled ~~acuurn Xlain Control Panel - Hand!off’3utn 

Vessel switches for 

- Centrifugal type knockout tank SVE bloner and 

- 99% efticienc) transfer pump 

- Removable demister - NES1.4 7 

- ChemicalI) resistant to petroleum construction 

products, gasoline. diesel - Relays for 

- Steel construction. Rated at full vacuum interface x\ith 

sewice other 

- Automatic 3 point intrinsically safe level 
components 

controls. LSL. LSti. and LSHA 

- Clear PVC sight glass, side mounted 

- 2” dia. Liquid outlet u/brass check and 
ball valves 

- Accessible cleanout port, strainer 

- 2 HP Jabsco 30530 N’/2 Pump Autodialer - None Provided 

Liquid Transfer Pump - 180 VAC. 3 phase 

Motor - Spark resistant 
- EXP Motor 

Particulate Filter - Particulate removal 2 98% or greater Electrical - Branch circuits 

- IO urn or suitable size from 

- lnline tilter. Stoddard or equiv,alent motors/electrical 

- Reusable xrire mesh equipment and 
all control 
wiring to 
terminate 1i1 .I 
\I \l\ - 
enclosure 

- Ko freeze 
protection 01 
lines or 
equipment. 

OHM Project I748SWP Operable Unit 01. Site IO 
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Discharge Silencer - Burgess Xlanning &lode1 B\lSS Discharge ‘;txl, Carbon Steel 

- Discharge silencer downstream ot‘blo\\er Construction 

- Flanged connection, NASI B I6 or Y” diameter 

equivalent - Minimum 20‘ 
height above 
ground with 
supports 

- Sample port 

Gaupes 

Liquid Holding Tank 

- Liquid tilled pressurexxuum gauges \‘apor-phase Cxbon \‘essel - 54” diameter b) 

- O-20 inches Hg range 90” tall 

- See P&ID for location and number - Contains I.000 
- Temperature gauges in Fahrenheit I bs of carbon 

minimum 

- 2.000 gallon HDPE or metal tank Heat Exchanger - Not required 
- Carbon on 

vacuum side of 
blower 

OHhl Project 17488WP Operable Unit 02. Site 10 
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Table 3.3 
Maximum Stack Concentrations for System Shut Down 

OU2, Site 10 
Cherry Point, North Carolina 

Stack Flow = 950 acfm 
Stack Height = 20 Feet 

Note: The TLV,‘lOO concentration for each contaminant was used as the maximum allowable dispersion 

concentration to calculate the maximum allowable stack concentration for each contaminant. Therefore. 

the maximum nllo~rnble conccnrrar!on at the Track x\ill result in n mnYimum ~~llw~nbl~ disyfrqiw 

concentration that equates to the TLV 100 for each contaminant. The maximum allo\vnble concentration 

at the stack for each contaminant I\ ill not be exceeded during system operation. An action level \\ns 

established for stack concentrations for each contaminant that requires operating system adjustments when 

this action level is exceeded. This action level represents 50% of the maximum allowable stack 

concentration for each contaminant. By implementing these operating procedures, potential exposures of 

receptors int he vicinity of the stack will be controlled to concentrations not to exceed TLV/lOO for each 

contaminant. with actions taken when 50% of these values are observed. 

The calculation of maximum allowable concentrations at the stack are provided in Appendix G. The 

computer model”Screen 3” was used to model maximum allowable stack concentrations and calculate the 

maximum modeled dispersion concentration. A dispersion factor was calculated for each contaminant 

OHM Project 17488WP Operable Unit 02, Site IO September I997 
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based on the maximum modeled dispersion concentration for each contaminant. This dispersion factor 

was approximately 7.1 14 for ech contaminant. By multiplying the TLV by 100 and dividing by 2.1 11. 

the maximum allowable stack concentration for each contaminant \vas calculated and provided in Table 

3.3. 

OHbl Project 17488WP Operable Unit 02. Site IO 
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4.0 DRA WINGS 

Several construction drawings which have been referred to earlier, have been developed based on 

the OHM’s understanding of the scope of work for OK, Site 10. The following list of drawings and 

provides sufficient detail for constructing the proposed remediation system at the site. Some 

modifications to the construction drawings presented (i.e. equipment layout, P&ID, etc.) are pending 

based on SVE unit that will be available from the OHM fleet of equipment. Each of the drawings are 

also referenced in Section 5.0, during the discussion of installation tasks. 

DRAWINGS 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7 

Figure 8 

Figure 9 

Vicinity Map 

Hot Spot No. 1 WeIl and Piping Layout 

Hot Spot No. 2 Well and Piping Layout 

Hot Spot No. 4 Well and Piping Layout 

Site Plan and Distribution Piping 

SVE System Process and Instrumentation Diagram 

Equipment Compound and Details 
Well and Well Head Piping Details 

Main Electrical Distribution Details 
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5.0 CONSTRUCTION TASKS AND METHODS 

5.1 MOBILIZATION 

Equipment and personnel to perform this remedial project will be mobilized to the site as required 

from other projects at MCAS Cherry Point, other project sites or regional offices in Gallatin, Tennessee, 

Norcross. Georgia and/or Clermont, Florida. Please see Figure 1 for the site vicini% map. 

5.2 SITE PREPARATION AND SITE CLEARING/GRUBBING 

The initial site preparation activities will include the delineation of the job site perimeter and work 

zones, location of all utilities within the project area, installation of overhead electrical lines, staking or 

marking the location of the equipment compound, improving access roads as required, and use of the 
existing security fencing to limit access to the site. Exclusion zones will be established in accordance 
with the health and safety plan and storage and laydown areas defined. Erosion and sedimentation 

control measures such as silt fence and hay bale placement will be instituted as required. To allow 

access to existing roads, the some PVC distribution piping will be below grade and encased in metal 

piping. 

An attempt will be made to have a minimal impact on trees and grass areas by using above ground 

piping for most of the project. Trees that are located within the areas for header pipe will be cut and left 

for wild life. This activity will be coordinated with the Base. Grubbing shall be completed by OHM, 

as necessary. 

5.3 WELL INSTALLATION AND SOIL BORINGS FOR SAMPLING 

53.1 We11 Installation 

Upon completion of site preparation activities, a drilling subcontractor will mobilize a hollow stem 

auger rig to the site to commence installation of the soil vapor extraction (SVE) vvells. An OH>1 

hydrogeologist will be on-site during the well installation period to provide oversight. OHM personnel 

and drilling crews will be OSHA Health and Safety trained in accordance with CFR 1910.120. A 

dedicated OHM health and safety officer will be present during drilling to monitor conditions. 

The SVE wells for Hot Spot Location No. 3 have already been installed. Information for Hot Spot 

No. 3 is presented in the Basis of Design Report for Operable Unit 2. 

Hot Spot Location No. 1 will have 9 SVE wells installed, each to a total depth of 16 feet below land 

surface (BLS). The wells will be located as shown in Figure 4-2 of the Basis of Design Report for 
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Operable Unit 2, VOC Soil Hot Spot Remedial Design at Marine Corps Air Station by Brown and Root 

dated April 1997. A copy of this figure is reproduced in this work plan as Figure 8. In each boring. split 

spoon samples will be collected at depths of 5-7, lo- 12 and 15- 17 feet BLS. Hot Spot No. 1 well and 

piping layout is presented in Figure 2. 

Hot Spot Location No . 2 will have 9 SVE wells installed, each to a total depth of 18 feet BLS. The 
wells will be located as shown in Figure 4-3 of the Basis of Design Report for Operable Unit 2, VOC 

Soil Hot Spot Remedial Design at Marine Corps Air Station by Brown and Root dated April 1997. A 
copy of this figure is reproduced in this work plan. In each boring, split spoon samples will be collected 

at depths of 5-7, IO- 12 and 15- 17 feet BLS. Hot Spot No .2 well and piping layout is presented in Figure 
? 

Hot Spot Location No. 4 will have 4 SVE wells installed, each to a total depth of 18 feet BLS. The 

wells will be located as shown in Figure 4-4 of the Basis of Design Report for Operable Unit 2, VOC 

Soil Hot Spot Remedial Design at Marine Corps Air Station by Brown and Root dated April 1997. A 

copy of this figure is reproduced in this work plan. In each boring, split spoon samples will be collected 

at depths of 5-7, IO- 12 and l5- 17 feet BLS. Hot Spot No. 4 well and piping layout is presented in Figure 

4. 

The IithoIogy of all split spoon samples collected will be examined by the hydrogeologist and a 

description recorded in the field logbook. Each sample will be headspace tested in the field using a 

photoionization detector (PID). The sample from each boring with the highest PID reading will be 

appropriately packaged and shipped with a Chain of Custody to a fixed base laboratory for analysis. 

These samples will be tested for volatile organic analytes for TCLP volatiles by EPA Method 8260B. 

All SVE wells will be constructed as shown in Figure 4-6 of the Basis of Design Report for Operable 
Unit 2, VOC Soil Hot Spot Remedial Design at Marine Corps Air Station by Brown and Root dated April 

1997. A copy of this figure is reproduced in this work plan as Figure 8. Specifications include: 

The wells will be constructed of Schedule 40 PVC, with 5 feet of 20 slot machine cut well screen 

installed above a 6 inch end cap placed at the bottom of the boring. A centralizer will be placed at 

the top of the well screen. 

A clean quartz sand filter pack will be placed in the annulus from the base of the boring to at least 

one foot above the top of the screen. This pack will be sized so that it is retained by the screen and 

has a uniformity coefficient not to exceed 2.5. 

A seal of bentonite pellets at least 2 feet thick will then be placed. The bentonite will be hydrated 

and allowed to set for at least 8 hours before any further well construction is performed. 
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4 A cement/bentonite grout will be placed from the bentonite seal to land surface. It will consist of 

Portland cement mixed with a maximum of 6.5 gallons of water per 94 pound bag of cement and 3 

percent bentonite powder by weight. The grout will be allowed to harden for at least 24 hours before 

any further well construction is performed. 

The driller will collect all drill cuttings generated during field work and place them in containers for 

later testing, transportation and disposal. 

5.3.2 Perimeter Sampling 

During SVE well installation, 6 borings will be advanced around the previously identified perimeter 

of each of the four hot spots (for a total of 24 borings). The exact locations will be determined in the 

field based on the best available data from field screening and analytical results. All borings wil1 be 

advanced to 15 feet BLS. In each boring, split spoon samples will be collected at depths of 5-7, lo-12 

and 15- I7 feet BLS. The driller will collect all drill cuttings generated during field work and place them 

in containers for later testing, transportation and disposal. 

The lithology of all split spoon samples collected will be examined by the hydrogeologist and a 

description recorded in the field logbook. Each sample will be headspace tested in the field using a 

photoionization detector. The sample from each boring with the highest PID reading will be 

appropriately packaged and shipped with a Chain of Custody to a fixed base laboratory for analysis. 

These samples will be tested for TCLP volatiles as presented in the SAP in Appendix A. 

5.3.3 System Performance Sampling 

Subsequent to system startup two soil sampling events will take place to examine system 

performance. The first will occur three months after system startup. Four borings each will be advanced 

at Hot Spot Locations 1 , 2 and 4 (for a total of 12 borings). The exact locations \viIl be based upon the 

results of the sampling during extraction well i lstsllation and perimeter sampling. All borings will be 

advanced to I5 feet BLS. In each boring, split spoon samples will be collected at depths of 5-7, IO-12 

and 15-17 feet BLS. The driller will collect all drill cuttings generated during field work and place them 
in containers for later testing, transportation and disposal. 

The data package collected during the long-term phase of the pilot-scale SVE system operation of 

hot spot 3 is presented in the Brown and Root Environmental Report dated August 1, 1997 and the Basis 

of Design Report, Section 3.2.1. As stated in the Basis of Design Report, it should be noted that there 

was a consistent reduction in the concentration levels of ail contaminants. 
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The second sampling event will occur when there is reason to believe (based on effluent 

concentrations of volatile organic compounds) that soil action levels may have been achieved. Four 

borings each will be advanced at Hot Spot Locations 1,2, ? 3 and 4 (for a total of 16 borings). The exact 
locations will be based upon the results of the previous sampling and analysis performed and available 

data from system performance. All borings \vill be advanced to 15 feet BLS. In each boring. split spoon 

samples will be collected at depths of 5-7. 10-l 2 and 15- 17 feet BLS. The driller will collect all drill 

cuttings generated during field work and place them in containers for later testing, transportation and 

disposal. 

During both sampling events, the lithology of all split spoon samples collected will be examined by 

the hydrogeologist and a description recorded in the field logbook, Each sample will be headspace 

tested in the field using a photoionization detector. The sample from each boring with the highest PID 

reading will be appropriately packaged and shipped with a Chain of Custody to a fixed base 

laboratory for analysis. These samples will be tested for volatile organic analytes by EPA Method 

8260B. 

5.4 DISTRIBUTION PIPING. AND WELL HEAD PIPING 

OU2, Site 10 is currently a restricted area that has been fenced. This area will remain restricted 

during the life of this project. 

SVE distribution piping will be installed above ground as indicated in Figure 5. Conventional 

trenching methods will be employed when required to run piping under the existing access roads. 

Trenching in traffic areas will be approximately 25 inches in width and 18 to 30 inches in depth. If 

shallow trenching is required, the PVC distribution piping will be inserted into a metal pipe to improve 

crush strength of the piping. For traffic areas only, piping will be field fabricated above grade and 

lowered into the trench. SVE piping will be schedule 40 PVC. PVC joints will be solvent welded. 

Because this is a temporary system that will be installed for approximately one year, each SVE well 

head assembly will be above-grade without any housing as shown in Figure 8. Distribution piping will 

be above grade. All piping, valves, and instrumentation will be prefabricated to the greatest extent 

possible. SVE well heads will utilize primarily schedule 40 PVC construction. Piping in the well heads 

will be supported, if necessary, to reduce pipe stress. 
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5.5 EOUIPMENT COMPOUND INSTALLATION 

5.5.1 Electrical Line Construction 

To minimize costs associated \vith operating diesel polvered generators. an electrical power drop will 

be brought in from Onslow Road across the street from the wash rack. OHM’s electrical subcontractor 

will install hvo new electrical power poles and bring in primary po\ver to the compound through the 

construction of a 12.47 kv aerial po\ver line. Three 12.47 kv/277v single phase pole-mounted 

transformers will deliver a 48OV, 3-phase service to the service entrance rated main distribution panel 

via an overhead service feeder. Figure 9 presents the main electrical distribution details. 

5.5.2 Gravel Pad and Access Road Construction 

A gravel driveway and gravel equipment pad shall be constructed. The gravel driveway and 
equipment pad will be sloped to match existing conditions. 

5.5.3 WE System Installation 

OHM will coordinate delivery of the skid-mounted SVE to coincide with the installation schedule. 

The skid-mounted unit will be moved onto the gravel pad, then located within the equipment compound 

as shown in Figure 7. Complete piping runs will be field installed in accordance with Figures 2,3,4, 

5, and 8. OHM will position and maneuver equipment skids to ensure they are level, piping runs are 

plumb, and all operations and maintenance panels are easily accessible. 

SVE System equipment will be piped. shimmed. and leveled to ensure proper alignment and service 

panel accessibility prior to operation. 

5.51 Vapor-Phase Carbon and Discharge Stack 

Vapor-phase carbon is only required during the startup. The selected carbon vendor will deliver a 

single 1,000 pound to 1,800 pound vapor-phase carbon cell for installation by OHM. OHM will off-load 

and place the cell on the vacuum side of the SVE blower. When the initial carbon is spen& it is expected 
that additional carbon will not be required. A carbon steel discharge stack approximately 20 feet high 

will be installed to exhaust gases to the atmosphere. The stack will be remote from the equipment 

compound. Control of odors from the landfill vapors may be a concern after equipment startup. The 

stack ivill be supported with guy wires or in an appropriate manner. The proposed equipment 

arrangement is provided in Figure 7. The stack is not designed for hurricane conditions 
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5.5.5 Controls Installation and Electrical Distribution 

The control panel will be NEMA 7 and will be mounted on the SVE skid. Hand/off/auto switches 

and alarm/run lights will be provided for all treatment system motors as shown in the process and 

instrumentation diagram in Figure 6. All push bottom stations, pilot and indicator lights will be heavy- 
duty. Prior to start-up. all electrical systems and equipment will be tested to ensure proper operation. 

OHM’s electrical subcontractor will install two new electrical distribution poles and construct a 

48OV, 170 amp service. Power will be distributed to the treatment equipment via the main distribution 

panel. Three 37.5 kva, 12.47kVI277V pole-mount transformers will deliver a 48OV, 135 amp, j-phase 

feed to the main distribution panel mounted on the service pole as shown in Figure 9. 

5.5.6 Sign Installation and Restoration 

Upon completion of all equipment, piping, and electrical installation, signs shall be placed on all 

sides of the fence stating “No Unauthorized Entry ” into the equipment compound. In areas where 

grass/vegetation has died or is stressed, replanting, reseeding, or sodding may be necessary for site 

restoration. 

5.6 SYSTEM START-UT’ 

Site restoration and system start-up and operational activities will begin upon final completion of 

the equipment, piping, well head and electrical installation. The SVE system start-up and optimization 

will require approximately 10 days. Each Hot Spot area will be started separately. This will include 

testing, calibration. adjustment, and initial maintenance of the SVE blower, and ancillary process 

equipment and instrumentation. During this time, the system will be placed in full-scale operation. 

System start-up and optimization activities include: 

. Develop, balance. and quantify air extraction rates and vacuum from each of the SVE wells 

l Test and calibrate process controls and equipment including testing of critical alarms and system 

shutdowns. 

l Quantify relative concentrations of the total hydrocarbons from individual SVE wells with field 

instrumentation to optimize system performance. 
l Quantify total VOC emissions with the Sampling and Analysis Plan for the SVE system discharge. 
. Perform baseline monitoring well sampling and analysis in accordance with the Sampling and 

Analysis Plan 

. Optimize well flow rates and pressures 
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5.7 OPERATION AND MAINTENANCE 

A sampling and analysis program will be developed and implemented to monitor and document 

system performance. This program ivill include collection and analysis of baseline and a first quarter 

soil samples. 

Operation and maintenance of the system \vill be conducted by OHM for approximately one to tivo 
years. OHM personnel will visit the site routinely to monitor system performance and maintain the 

systems. During each visit, equipment operating parameters and well flow rates and pressures will be 

logged. Real time monitoring will be correlated to lab data. The system will be optimized for 

contaminant removal based on real time monitoring. Monthly sampling of the air discharge from the 

stack will be performed. The Sampling and Analysis Plan (Appendix A) for a schedule of the analytical 

parameters to be recorded. 
. . 

Extraction wells will be left in place for any future bioremediation projects. Air can be added 

through the existing extraction wells. 
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6.0 REPORTING 

Various reporting requirements are described in the project specifications. The following paragraphs 

discuss the reports OHM plans to prepare during the course of this project. Any other reports not 

mentioned in this section have not been deemed applicable to this project. 

Environmental Conditions Report 
Prior to starting any field activities at the project site, a ROICC and OH&l representative Lvill tour 

the site, take photographs and note any existing environmental conditions on or adjacent to the site. This 

report will be submitted on a contractor’s production report form (Appendix D) with attachments as ma> 

be necessary. 

Dairy Reporting 
OHM will prepare and submit daily Contractor’s Production Reports and a Contractor’s Qualit 

Control Report each day that field activities are conducted or material is delivered for this project. It is 

anticipated that the site supervisor will perform the role of site QC manager during all periods Lvhen the 

designated site QC manager is not present at the job site. 

As-Built Drawings 

The two sets of contract drawings will be maintained at OHM’s field of&es at Cherry Point. These 

drawings will be updated by field personnel as required for any deviation which has occurred. Upon 

completion of field activities, OHM will incorporate all changes into the record drawings for the project. 

Record drawings will accompany the submission of the Remedial Action Report. 

Monthly Status Reports 

Monthly status reports in the form and content previously approved by LANTDIV will be submitted 

by the Program Office. Sections regarding progress, forecast, costs incurred, committed, delivery order 

modifications, waste trackins. goI ernment materials trackin, (7 \vili be included. Schedules ifill be 

updated and variances explained. 

Remedial Action Report 
Within 30 days of start-up. OHM will supply a Remedial Action Report (R4R) which will full>, 

document the construction of the remedial system. This report will contain sections discussing a 

summary of the action with subsections dealing with submittals, sampling, well construction details and 

a summary of the field daily reports. Subsequent sections will include a final health and safety report, 

a summary of record documents, a discussion of field changes and contract modifications and a quality 

control summary. Appendices to the report will contain as-built drawings, photographic documentation 

and equipment warranties or guarantees. a copy of the testing log, field test reports as outlined in Section 

2.5.1.3. 
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Remedial Post-Construction Report 
A Remedial Post-Construction Report will be provided to document activities through the start-up 

and shake down period for the system. The report will be prepared and submitted within 60 days of the 

determination that the system is operational and functional. The report will include the As Built 

draivings. Final Operational and >laintenance manual. and all the other items as outlined and discussed 

in the Section 2.4.1.2. 
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I,0 INTRODCCTIO\- 

All material will be disposed using applicnble CERCLA regulations. 



2.0 CH-\RlCTERIZ.ATION OF %.ASTESTRExvIS 

Table 2.1 Remedial Activity Derived IVaste from Air Sparging&oil Vapor Extraction,. 
Operable Unit 02, Site 10 

Waste Description 

PPE Personai Procecz*:e Ey:pmen: 

Jewrated during an-site remediai 3 
achvlt:, 

Decon Water Decontamma:ion ;\‘a:er from iO0 gallon5 . . . Base IIlCiUS ti:al a’# a;?: 

Drilling Fluids equipment deanup: water from b.3:: Treatment 13!w* . . 

development 



3.0 \V.lSTE DISPOS.AL .U’PROi-.-\L 
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At this 

.J,bilit-; to handle <he ~\‘aste~ .Sntified 

Cost etfectiveness ot’ the a;-:liable ?ar.~~cr:aPor. 2~2 &sFosai ,options 

Past experience 

time OH&l has identified the foilowing qu alibied vendors to provide transporxriox 
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APPENDIX H 

VOC ANALYTICAL EXCEEDING SOIL SCREENING 
(B&W DATA) 



.,., ., .-, : 

1 - -- ; : - -... . -:-.-.- :a -. 
-.--^-- I‘ ‘- 2 . . . 

Sample 
ldentiflcation 

El-14 

02-14 

B31B4-C 14’ 417183 

B5/B6-C 14’ 417183 

lOBO2-0608 

101302-1214 

lOBO3-0608 
lOBO3-0810 
lOBO4-1012 
IOSISBOl-1012 

lOSISB03-1618’” IO’-18’ 

lOSISBO4-1214 12’-14’ 

IOSISBOrl-1610”’ 16’-18’ - 

TABLE 2-2 

OU2 HOT SPOT NO. I 
VOC ANALYTICAL RESULTS EXCEEDING SOIL SCREENING CRITERIA FOR 

PROTECTION OF GROUNDWATER (1glkg) 
MCAS CHERRY POINT, NORTH CAROLINA 

Sample De7 

14’ 
I 

417183 

14’ piE- 

6’-8’ 10125190 

12'-14' 1 o/25/90 

6’-8’ 1012;,90 
8’-IO’ 1 o/25/90 
IO’-12’ 1 o/25/90 ----- 
IO’-12’ 1 l/1/93 

Melhylene chloride 
Chloroform 
Melhvlene chloride 
Chloriform 

I ., .-- 

I 1.400 
Methylene chloride 559 
Chloroform 1,800 
Methylene chloride 2,530 
I, 1,l -Trichloroelhane 2,500 
Trichloroelhene 860 
Elhvlbenzene 610 
Tridhloroelhene 800 
2-Butanone 1.900 

Methylene chloride 
2-Butanone 
Elhvlbenzene 
Tel;achloroelhene 4,800 
2-Butanone 1,600 
Melhvlene chloride 870 , 
2-Bulanone 
Ethylbenzene 

21200 
940 

1 53 Soil Target Concenlralions developed for OU2, as presented in OU2 RI. 
2 Soil Sample collecled in a polcrll~ally saturated zone. SVE is only effective in the vadose zone. 

--- f--f,: 7 6’ 

OU2 S3 Soil Tar et 
Concentratton VI 

Units 
0.96 
21.9 
0.96 
21.9 
0.96 
21.9 
0.96 
21.9 
1,484 
20.7 
343 
20.7 
687 
687 
20.7 
687 
21.9 
687 
343 
5.9 
687 
21.9 
687 
343 
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TABLE 2-3 

OU2 HOT SPOT NO. 2 
VOC ANALYTICAL RESULTS EXCEEDING SOIL SCREENING CRITERIA FOR 

PROTECTlON OF GROUNDWATER (pglkg) 
MCAS CHERRY POINT, NORTH CAROLINA 

Samplo Samplo San1pl0 Parameter Result OU2 S3 Soll Target NCRAF 553-61 

ldeniitication Depth Dale Concantratlon(‘) Sol1 Taigete Concontratlon”’ 

IOSB-E63-0204 2’ to 4’ 7/l 2192 Benzene 130 5.6 

1,2-Dichloroethene 4700 35014 oo@’ 

Methylene chloride 86 21.9 

Vinyl chloride 490 0.09 

lOTP15-0810 0’ to 10’ 11 Ml93 tlenzene 11 5.6 

cis-1,2-Dichloroethene 5oo’2’ 350 

1,2-Dichloroethane 13 1.7 

lrans-1,2-Dichloroethene 5oo’2’ 400 

01125817-18 18’ to 20’ l/I 7197 &orobenzene 1500 432 438 

Etylbenzene 1400 343 241 

Xylenes (total 5800 4958 

1 S3 Soil Target Concentrations developed for OU2, as presented In OU2 RI. 
2 Sample OU2SB17 collected after S3-Gl Target Concentrations for groundwater protection published so comparison Incorporated. 

3 Target Concentrations for cis-l,2-dicl~loroelhane/trans-l,2-dichloroethene. 
t .’ 



.” ., .;, .,. ;., ,a:.::: ‘.’ 

. 
: . o- *I-\ -- I -. ” .‘\ - . 

r-1 -----l- . # -1 

J 

,a 
TABLE 2-4 

OU2 HOT SPOT NO. 3 
VOC ANALYTICAL RESULTS EXCEEDING SOIL SCREENING CRITERIA FOR 

PROTECTION OF GROUNDWATER (pglkg) 
MCAS CHERRY POINT, NORTH CAROLINA 

Sample Sample Sample Date Parameter Result OU2 S3 Soil Tar et 
Identification Depth Concentration 11, 

lOTPl8-0406 4’ to 6’ 11/5/93 Ethylbenzene 14,000 343 
Methylene chloride 63,000 21.9 

lOTPl8-0910 9’ to 10’ 1116193 Methylene chloride 190,000 21.9 
Ethylbenzene 140,000 343 

Toluene 27,000 8111 

OU2SBO5-2224”’ 22’ to 24’ 7130194 Elhylbenzene 440 343 
OU2SBO7-2224”’ 22’ to 24”” 7130194 Elhylbenzene 20,000 343 

7,3&94 

Toluene 67,000 8111 

OU2SBO8-2224”’ 32’ to 24”” Benzene 280 5.6 
Ethylbenzene 24,000 343 ‘,T 
Toluene 31,000 8111 

1 S-3 Soil Target Concentrations developed for OU2, as presented in OU2 RI. 
2 Sample collected in polentially saturated zone:, SVE is only effective in the vadose zone. 
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TABLE 2-5 

.OU2 HOT SPOT NO. 4 
VOC ANALYTICAL RESULTS EXCEEDING SOIL SCREENING CRITERIA FOR 

PROTECTION OF GROUNDWATER (trglkg) 
MCAS CHERRY POINT, NORTH CAROLINA 

Sample 

Identification 

IOSB-B5-0810 

IOTP02-0405 

lOTP14-1214 

Sample Parameter Result OU2 S3 Sol1 Target 

Concentratlon”i 

8’ lo 10’ 7/l 2192 Benzene 24 5.6 ’ 

1,2-Dichloroelhene 1100 350/400r2’ , 

Methylene chloride 35 21.9 

Trichloroethene 810 20.7 

4’ to 5’ 718192 Benzene 33 5.6 

2-Eutanone 16,000 687 

Elhylbenzene 360 343 

*- Methylene chloride 360 21.9 

Tetrachloroethene 38 5.9 

trans-1,3-Dichloropropene 98 1.2 

Trichloroethene 140 20.7 
- 

7/14/92 .v Elhylbenzene 1300 343 

1 53 Soil Target Concentrations developed for OU2, as presented In OU2 RI. 
2 Target Concentrations for cis-l,2-tlichloroethene/trans-l,2-dichloroethene. 





‘SAMPLING AND ANALYSIS PLAN 
FOR 

SOIL VAPOR EXTRACTION REMEDIATION SYSTEM 
AT OPERABLE UNIT 02, SITE 10 

MCAS CHERRY POINT, NORTH CAROLINA 

Prepared for: 

DEPARTMENT OF THE NAVY 
Contract No. N62470-93-D-3032 

Atlantic Division 
Naval Facilities Engineering Command 

6500 Hampton Boulevard 
Building A (South East Wing) 3’d Floor 

Norfolk, VA 23508 

Prepared by: 

OHM Remediation Services Corp. 
5445 Triangle Parkway, Suite 400 

Norcross, GA 30092 

Reviewed by: 

- 
Steve Bivone 

flProject Manager 

h y anage of Field Analytical Semites 

John P. Franz, P.E. 
Program Manager 

November 1997 

Delivery Order 0080 
OHM Project No. 17488 

3-e OHM Remediation 
\HServices Corp. 



!, ,. 

TABLE OF CONTENTS 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

INTRODUCTION ....................................................... l-1 

PROJECT MANAGEMENT ............................................... 2- 1 

2.1 
2.2 
2.3 
2.4 

PROJECT OBJECTIVE AND SCOPE OF WORK ....................... 2- 1 
PROJECT TASK DESCRIPTION .................................... 2-2 
PROJECT ORGANIZATION ........................................ 2-2 
DATA QUALITY OBJECTIVES FOR IMEASUREMENT DATA ........... 2-6 

SAMPLING ............................................................ 3-1 

3.1 SAMPLING METHODS AND PROCEDURES ......................... 3- 1 
3.2 SAMPLE IDENTIFICATION ........................................ 3-5 . 
3.3 SAMPLE PRESERVATION AND HOLDING TIMES .................... 3-6 
3.4 FIELD QC SAMPLES .............................................. 3-6 
3.5 DECONTAMINATION ............................................ 3-8 
3.6 CROSS-CONTAMINATION MINIMIZATION ......................... 3-8 
3.7 SAMPLE LOG BOOK ............................................. 3-9 
3.8 SAMPLE LABELS ............................................... 3-10 
3.9 CUSTODY SEALS ............................................... 3-11 
3.10 CHAIN-OF-CUSTODY PROCEDURES .............................. 3- 11 
3.11 PACKAGING, HANDLING, AND SHIPMENT OF SAMPLES ............ 3- 12 

DATAACQUISITION .................................................... 4-1 
4.1 ANALYTICAL METHOD REQUIREMENTS .......................... 4- 1 
4.2 QUALITY CONTROL REQUIREMENTS ............................. 4- 1 
4.3 INSTRUMENT TESTTNG, INSPECTION, AND MAINTENANCE ......... 4-l 
4.4 INSTRUMENT CALIBRATION ..................................... 4-2 

DATAMANAGEMENT .................................................. 5-l 

5.1 LABORATORY DATA REDUCTION ................................ 5- 1 
5.2 LABORATORY DATA VALIDATION ............................... 5-I . 
5.3 PROJECT DATA REVIEW ......................................... 5-3 
5.4 DATA REPORTING ............................................... 5-4 
5.5 DATA STORAGE AND ARCHIVE ................................... 5-4 

DATA ASSESSMENT PROCEDURES ...................................... 6- 1 

6.1 ACCURACY.. ................................................... 6-l 
6.2 PRECISION ...................................................... 6-2 
6.3 COMPLETENESS ................................................. 6-3 
6.4 CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS ......... 6-3 
6.5 METHOD DETECTION LIMITS AND 

PRACTICAL QUANTITATION LIMITS .............................. 6-4 
6.6 LABORATORY AND FIELD CONTAMINATION ...................... 6-4 



TABLE OF CONTENTS 

7.0 PERFORMANCE AND SYSTEM AUDITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1 

7.1 FIELD PERFORMANCE AUDITS ................................... 7- 1 
7.2 FIELD SYSTEM AUDITS .......................................... 7- 1 
7.3 LABORATORY PERFORMANCE AUDIT ............................ 7-2 
7.4 LABORATORY SYSTEM AUDITS .................................. 7-2 

8.0 CORRECTIVE ACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X- 1 

8.1 CORRECTION ACTION REPORT ................................... 8-2 
8.2 QUALITY ASSURANCE REPORT ................................... 8-2 

TABLES 
Table 2.1 Action Items 

APPENDICES 

APPENDIX A TABLE A- 1 SAMPLING SUMMARY 
TABLE A-2 PROJECT QUALITY CONTROL OBJECTIVES 

APPENDIX B CUSTODY SEAL 
CHAIN-OF-CUSTODY LABEL 
OHM SHIPPING LABEL 
SHIPPING INSTRUCTIONS FOR SENDING SAMPLES TO THE LABORATORY 

APPENDIX C SUPELCO 2 LITER SAMPLE MANUAL 

APPENDIX D SOPS 



1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) presents, in specific terms, the policies, 

organization, functions, and Quality Assurance/Quality Control (QA/QC) requirements designed 

to achieve the data quality goals for the Soil Vapor Extraction at Operable Unit 02, Site 10. This 

work will be performed under Delivery Order 080 of Contract Number N62470-93-D-3032 for 

the Navy Atlantic Division (LANTDIV) at the Marine Corps Air Station (MCAS), Cherry Point. 

North Carolina. 

This SAP integrates the required components of a generic quality assurance project plan 

(QAPP) and a field sampling plan (FSP). This document shall be implemented by the Project 

Manager, Project QC Manager, Project Chemist, Field Chemist/Scientist, and Sample 

Technicians. Any field changes shall be approved by the Navy’s Technical Representative 

(NTR), OHM Project Manager, and OHM Project Chemist. These changes shall be documented 

by the Field Chemist/Scientist and distributed to the appropriate persons as amendments to the 

SAP. 

OHM Project 17488SAP Operable Unit 02, Site 10 
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2.0 PROJECTMANAGEMENT 

2.1 PROJECT OBJECTIYE AND SCOPE OF WORK 

The scope of work for Delivery Order No. 080 at Site 10 OU 2 is to install a network of soil vapor 

extraction (WE) wells to be used in removing volatile hydrocarbons from the four hot spots in the areas. 

A total of 36 SVE wells will be used to remove the contamination (22 installed by OHM). A single 

blower will be used to pull vacuum on all four hot spot fields simultaneously. 

The remedial action goals of the SVE system is to remove volatile organic hydrocarbons from the 

vadose zone in order to protect the groundwater from contaminate migration. Table 2.1 summarizes the 

remedial action goals from the ROD. The best available analytical methods may not achieve practical 

quantitation limits (PQL) below all remedial goal levels. 

Table 2.1 Soil Performance Standards (I) 
Contaminant Performance Standard (2) @g/kg) 

Benzene 5.6 
2-Butanone 687 

Chlorobenzene 432 

Chloroform 0.96 

i 1,2-Dibromoethane 1.7 

Icis- 1,2-Dichloroethene 
I 350 

itrans- 1,2-Dichloroethene 
I 
i 400 

‘trans- 1,3-Dichloropropene 1.2 

jEthylbenzene 
, 343 

!Methylene Chloride 21.9 

Tetrachloroethene 5.9 

Toluene 8,111 -_ --- .--_- .- -... --..- ~- 
1, 1,l -Trichloroethane 1,484 

Trichloroethene 20.7 __----.____. 
Vinyl Chloride 0.09 --__ 
2,4-Dimethylphenol 1,194 __.__- .----.. __. ~.- ~---- ._____- 
2-Methylnaphthalene 3,235 

4-Methylphenol 205 

;Naphthalene 925 

‘Dieldrin I 1.8 

#Heptachlor expoxide 6.7 
(1) Table taken from ROD 
(2) North Carolina S-3 Target Concentration for Protection of Groundwater 
. 

OHM Project 17488SAP Operable Unit 02, Site 10 
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2.2 PROJECT TASK DESCRIPTIONS 

The following tasks will be performed by the Field Analytical Services (FAS) group in support of 

the remedial actions at Site 10 OU 2 at MCAS, Cherry Point, North Carolina. 

Perimeter soil Sampling 

Screening and sampling soil of borings form well installation 

Contaminate area soil monitoring 

Area soil verification 

Moisture separator sampling 

Vapor system influent and effluent screening and sampling during operation and maintenance 

activities 

Sample incidental waste generated from site activities 
Evaluate analytical data generated from the off-site laboratories 

Confirmation sampling 

2.3 PROJECT ORGANIZATION 

The project manager is the primary focal point for control of the project activities. The project 

manager will be supported by the QA Management team which will provide reviews, guidance, and 

technical advice on project execution issues. Members of this staff will be on an “as-needed” basis to 

assist in smooth project execution. The project manager will be supported by the project team consisting 

of a supervisory, health and safety, technical, and QA/QC staff to ensure that the project is safely 

executed in compliance with applicable laws, regulations, statutes, and industry codes. Individuals of 

the project team are responsible for fulfilling appropriate portions of the project QA program. in 

accordance with assignments made by the project manager. The project manager is responsible for 

satisfactory completion of the project QA program. Specific responsibilities may be assigned by the 

project manager to the deputy project manager and other members of the project staff. 

An organizational chart of the project team is presented in Figure 2- 1. 

The responsibilities of the key members in the project organization are: 

Project Manager - Steve Bivone, CHMM, REM 
The project manager is responsible for the overall direction of this project executed under his 

supervision. He provides the managerial administrative skills to ensure that resource allocations, 

planning, execution, and reporting meet contract requirements. He is ultimately accountable for all work 

OHM Project 17488SAP Operable Unit 02, Site IO September 1997 
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activities undertaken on this project. The global quality-related responsibilities of the project manager 

can include, but are not limited to, the following: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Organization of the project staff and assignment of responsibilities. 

Understanding of contract and scope of work for a specific project. 

Communication to the project staff regarding client requirements and QA practices. 

Identification, documentation, and notification to the client and project staff and QA personnel of 

changes in the scope of work, project documentation and activities. 

Supervision of preparation and approval of project-specific procedures, work plans, and QA project 

plans. 

Approval of project design bases, design parameters, drawings, and reports. 

Approval of project remedial action/construction methodologies. 

Dissemination of project-related information from the client such as design bases, input parameters, 

and drawings. 

Liaison for communications with the client and subcontractors. Liaison between the project staff 

and other internal groups. 

Decision of whether or not drawings require independent review. 

Investigation of nonconformances, notification of QA personnel, and implementation of corrective 

actions. 

Determination of the effect of nonconformances on the project and the appropriateness for reporting 

such items to the client, and providing appropriate documentation for reporting. 

Determination that changes, revisions, and rework are subject to the same QC requirements as the 

original work. 

Serve as final reviewer prior to release of project information. 

Approve and sign outgoing correspondence. 

Custodian of all project related documents. 

Some of these responsibilities may be assigned by the project manager to the Site Supervisor, who 

will remain on site throughout the project field activities. 

Site Supervisor - Tom Cherriv 
The site supervisor is responsible for the day-to-day management of this specific delivery order. He 

will ensure sufficient resource allocations to maintain project schedule and budget. He will provide daily 

feedback to the project manager on project progress, issues requiring resolution, etc. The quality-related 

responsibilities of the site supervisor include, but are not limited to, the following: 

OHM Project 17488SAP Operable Unit 02, Site 10 
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l Notification to the project manager if the project cannot be completed with regard to quality, 

schedule, or cost. 

l Oversight and control of subcontractor services. 
l Liaison for communications with OHM project staff and other internal groups as well as with the 

NTR and on-site inspector. 

l Supervision of day-to-day site activities in accordance with project and program requirements. 

l Preparing the Contractor Production Report. 

l Preparing the Quality Control Reports. 

l Initiating corrective actions for non-conformance identified on-site. 

Project Chemical QA Of/Seer - Theresa D. Rojas 

The chemical QA officer is responsible for implementing the project chemical QA program. She 

is responsible for informing the project manager of any site-specific QA issues. Her responsibilities 

include, but is not limited to, the following: 

l Reviewing subcontractor’s QA Manuals and/or Laboratory Quality Management Plans (LQMPs) and 

if possible, performing audits on the labs. 

l Certifying the level of QA that has been achieved during the generation of analytical data. 

l Initiating and overseeing all audit functions. 

l Stopping work if quality objectives are not being met. 

l Initiating investigations for nonconformances, identifying appropriate corrective actions, and 

performing follow-up audits to ensure that the corrective actions were successful. 

Project Chemist - Sushama Paranjape 
The project chemist is responsible for implementing the project plans and ensuring that the quality 

assurance and data quality objectives are being met for the project. She is also responsible for informing 

the chemical QA officer of any site-specific problems and for coordinating QA efforts with the 

contracted laboratory. Her specific responsibilities include, but are not limited to, the following: 

. 

. 

Determining if the project and data quality objectives are being met. 

Evaluating chemical data for technical validity and ensuring adherence to published guidelines. 
Analyzing and interpreting all subcontracted technical and laboratory results. 
Implementing QA/QC procedures. 

Assuring the continuity of chain-of-custody evidence 

Working with the QC engineer to compile and submit required QA Reports (QARs). 

Compiling, revising, updating, and submitting SAPS 

Implementing corrective actions as required by the QC engineer or chemical QC officer. 

OHM Project 1748SSAP Operable Unit 02, Site 10 September 1997 
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l Ongoing QA/QC training of new and current personnel. 

l Reviewing laboratory invoices for completeness and accuracy. 

Laboratory Coordinator - Elena Rodriguez 

The laboratory coordinator is responsible for procuring a certified laboratory based on the 

requirements needed for the project. Her responsibilities include, but are not limited to, the following: 

l Selection of qualified laboratories and control of laboratory services requests. 

l Assist coordination of laboratory with field sample shipments. 

l Management of laboratory data in conjunction with the project and field chemist. 

l Liaison between the field and the laboratories when changes are required in the SAP and Purchase 

Orders. 

Field Chemkt -Russel Henderson 

The field chemist will: 

Implement the SAP and designated QAfQC procedures. 

Oversee all field sampling activities. 
Report all QC data to the project chemist for review. 

Implement corrective actions as required by the project chemist. 

Perform on-site screening and analyses of samples, if needed. 

Fill out sample tracking forms and related analytical and QC forms and logbooks. 

Ensuring that the samples are handled, packaged, and shipped according to the SAP. 

Ensuring that the laboratory supplies the sample containers, shipping supplies, chain-of-custody 

records, and the required QC samples (i.e.. trip blanks). 

Sample Technician - Justin Barbieri 
The sample technician will be responsible for: 

Carrying out all sampling in accordance with approved procedures and methodologies as defined in 

the SAP. 

Generating field blanks, equipment rinsate blanks, and acquiring field duplicate samples as required 

by the SAP. 

Completing sampling logbooks, sampling forms, labels, custody seals, and chain-of-custody forms 

and other paperwork as required by the SAP. 

Packaging and Shipping of samples to appropriate laboratories. 

OHM Project 17488SAP Operable Unit 02, Site 10 
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2.4 DATA OUALITY OBJECTIVES FOR MEASUREMENT DATA 

Data generated from those tasks described in Section 2.2 will be used to make the site decisions. 

Project-specific quality objectives are listed in Appendix A, Table A-2. These include the quantitation, 

project action, accuracy, precision, and completeness limits by which the data will be evaluated. 

A Naval Facilities Engineering Service Center (NFESC)-certified or US Army Corps of 

Engineers-Missouri River Division (USACE-MRD)-approved laboratory will be used for all sample 

analyses. The laboratory will also be North Carolina-approved. A copy of the laboratory’s QA Manual, 

statement of qualifications, and appropriate certificates of approval are kept on file in the Norcross ofice 

and are available upon request from the NTR, LANTDIV, or other regulatory agencies. A copy of the 

approved Sampling and Analysis Plan will be forwarded to the laboratory selected to perform chemical 

analysis of the samples. 

All off-site samples will meet OHM’s minimum requirement for the QA/QC as specified in OHM 

QP-650. A copy of OP-650 is included in Appendix D. On-site air measurements will be non-definitive 

field screening analysis. If disposal analysis is required no duplicates or rinsate blanks will be collected. 

All sampling and analytical activities will be in accordance with federal, state, and local regulations. 

A summary of the field QC sampling requirements is shown in Table A-l, “Sampling Summary” in 

Appendix A. 

Data evaluation will be performed by the project chemist on all data before it is used. Third party 

data validation will not be performed on the final data. Data evaluation results will be provided in the 

project closeout report. 

OHM Project 17488SAP Operable Unit 02, Site 10 
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nt t II: Pa-ank Dino 
OllM Remediat ion (McGuire AFD) 
200 Rorizon Center Blvd. 
Tter~lon N.7 08691 

t’lient ~nrpl ID: 204-COMYSl-654 

IAlIORATORIILS, INC. 
15ooo Wesl Oh Avcnuc, SuiIe Jou 
<;oldcn, co fw4Ol 
I'hlw: (303) 277-NIti 
Rx:(3u3)277-l68Y 

Report Printed: 09/20/97 at: 09:52:47 
Statuu: Final 

DLI Sample ID: 970155-001 
Uate Ilollected: 07/23/g'/ 15:10 

Matrix: Soil 
Date Received: 01/25/97 09:55 

Temperature: 4C 

RGANIC 

AS CHROMATOGRAPHY 

CAS NO. Procedure W/D 
Report Dil. Date 

Reeult Unit Limit Factor Prep Anal QCU Run 

DChA 19719-28-9 SW846-81508 Surrogate tRec: 120 Control Limit: 43 - 167% 00/05 00/31 404 1 
- 

Preparation procedure: SWO46-1311 Initial amount of sample used: 100.0 CJ 
Analytical procedure: SWEI46-81508 TCLP Final amount of sample extract: 2.000.0 ml 
Date: 00/06/1997 Dy: AW Preparation factor: 20.0 

Preparation procedure: SW846-815013 
Analytical procedure: SW846-815OB TCLP 
Dater 08/13/1997 By: TJB 

Initial aiount of sample used: 200.0 ml 
Final amount of sample extract: 5.0 ml 
Preparation factor: 0.025 

2,4-D 
2,4,5-TP (SilVsX) 

DCJU 

94-75-7 SW846-81508 TCLP w <6 W/L 6 1.0 00/06 00/27 493 1 
93-72-1 SWtl46-81506 TCLP w CO.05 W/L 0.05 1.0 08/06 Oil/27 493 1 

19719-28-9 SWO46-81508 TCLP Surrogate *Ret: 123 Control Limit: 18 - 1419 00/06 00/27 493 1 

'IIULL!, 001: %04-COMPtil-654 > 
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3.0 SAMPLING 

3.1 SAMPLING METHODS AND PROCEDURES 

The following sections describe sampling locations, frequencies, sample matrices, and measurements 

“““of parameters of interest. Table A- 1 “Sampling Summary” in Appendix A presents a summary of 

these items. 

3.1.1 Perimeter Boring Samples 

Twenty four soil borings will be performed at the sites (6 at each hot spot). A sample will be 

collected every 5 to 10 feet with a split spoon sampler. Samples will be screened with FID and the 

sample that has the highest reading from each bore hole will be sent to the off-site laboratory for volatile 

analysis. The procedure for screening and collecting samples along with the Encore Soil Sampler 

procedure are outlined below. The Encore Soil Sampler is a patented disposable volumetric sampling 

device developed for sampling volatile compounds with little volatile loss on storage and shipment. 

QP-6 17 Standard Operating Procedure (SOP) for the Split Spoon Sampler is included in Appendix D for 

reference. 

Sampling equipment will be thoroughly cleaned between borings using decontamination procedures 

described in Section 3.5. Field sampling personnel will wear disposable sampling gloves during sampling 

and will change gloves between locations to minimize the potential for cross-contamination. Other PPE 

may be required per the site HASP. 

Screening and SampIing Procedure for Split Spoons 
1. ASAP after the split spoon sampler is opened, an Encore sampler is used to collect a 5 gram soil 

sample in the middle of the split spoon soil core. This sample is labeled and put into the cooler. 

7 b. A 4 oz jar is filled next with no head space, labeled, and put into the cooler. A clean stainless steel 

(SS) or plastic spoon/spatula can be used to fill the jar. 

3. An eight oz jar is X filled last. This contain& is not placed into the cooler, but is used to determine 

which boring interval will be use for off-site analysis. 

4. A piece of aluminum foil is placed over the jar before the cap and then the jar is allowed to sit for 

5 minutes. 
5. Using a PID or FID monitor, poke a hole through the aluminum foil and read the highest reading. 

6. The sample from each boring with the highest reading will be sent off-site for volatile analysis. Other 

samples collected can be disposed. 

Procedure for Encore Soil Sampler 
I. Open the Encore reusable package and remove the core device and cap. 

OHM Project 17488SAP Operable Unit 02, Site 10 September 1997 
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2. Place into the T-handle with the plunger pulled back. 

3. Push into the soil to be sampled, packing the soil into the sampler. 

4. Remove from the soil, brush of the sides, and put the cap seal onto the sampler. 

5. Label and reseal in the original package. 

6. Place into the cooler for shipment. 

3.1.2 SVE Well Samples 

As the 22 SVE wells are installed, a sample of soil from each well will be collected. A sample will 

be collected every 5 to 10 feet with a split spoon sampler. Samples will be screened and the sample that 

has the highest reading will be sent to the off-site laboratory for volatile analysis. The procedure for 

screening and collecting samples is outlined in Section 3. I. I. 

3.1.3 Contamination Monitoring Samples 

After three months, one sample will be collected from 4 borings in each hot spot I,2 and 4. A sample 

will be collected every 5 to 10 feet with a split spoon sampler. Samples will be screened and the sample 

that has the highest reading will be sent to the off-site laboratory for volatile analysis. The procedure for 

screening and collecting samples is outlined in Section 3.1.1. 

3.1.4 Contamination Verification Samples 

After twelve months, one sample will be collected from 4 borings in each hot spot 1,2,3 and 4. A 

sample will be collected every 5 to IO feet with a split spoon sampler. Samples will be screened and the 

sample that has the highest reading will be sent to the off-site laboratory for volatile analysis. The 

procedure for screening and collecting samples is outlined in Section 3.1 .l . 

3.1.5 Moisture Separator Samples 

Once during startup and once after the system has been operated for an undefined period, a sample 

will be collected from the influent and effluent of the moisture separator. It is anticipated that a direct 

sampling port will be available for taking a direct fill sample. If a port is not available, a disposable bailer 

will be used to collect the samples. QP-618 SOP for bailer is included in Appendix D for reference. 

Two 40 ml VOA vials with Teflon septa sampling containers will be required at each sample 

location. The samples will be preserved with HCL to a pH of <2. Sample vials will be filled and capped 
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with out any air bubbles collected. After filling the sample containers invert and tap lightly and look for 

the present of air bubbles. If bubbles are present, refill or recollect the sample. 

3.1.6 Air Sampling for the System Influent and Effluent 

Influent to the Granular Activated Carbon (GAC) will be sampled during startup, weekly for eight 

*weeks and then monthly for 22 months with SUMMA canisters for TO-15 analysis. Each time a 

SUMMA sample is collected, a sample will be collected for FID field analysis and vinyl chloride 

analysis with Drager tubes. These samples, where possible, will be direct samples from the system. 

Where direct sampling is not possible, integrated grab samples will be coilected with a vacuum box 

sampler. In addition, FID measurements will be made at each well head, the system influent and the 

system effluent weekly to monitor the system. If the GAC units have been removed the system influent 

samples can be omitted. They will be the same as system effluent. Drager tube measurements will be 

made weekly also to monitor the system for select compounds. 

The system effluent will be sampled during startup, daily for 7 days, and weekly for two weeks with 

SUMMA canisters for TO-15 analysis. Each time a SIJMMA sample is collected, a sample will be 

collected for FID field analysis for total hydrocarbons and vinyl chloride analysis with Drager tubes. 

These samples, where possible, will be direct samples from the system. Where direct sampling is not 

possible, integrated grab samples will be collected with a vacuum box sampler. These sampling results 

will be used to correlate Drager and FID results to the TO- 15 analysis. 

Procedures for collecting SUMMA samples, integrated bag samples, analysis of the bag samples and 

operation of Drager tubes are outlined below. 

Procedure for SUM. Canister Sampling 
I. Connect a piece of % inch Teflon tubing to the sample port 

2. Allow the probe and tubing to purge for one minute. Then connect the other end of the Teflon tubing 

to the SUMMA canister 

3. Open the valve on the canister and allow the sample to flow into the canister. 

4. Close the bag’s valve when the canister’s gauge goes to 0. 

5. Turn off the valve at the sample port and release the tube from the canister. 

6. Label and package the canister for shipment to the laboratory. 

Note: 

OHM Project 17488SAP Operable Unit 02. Site 10 

3-3 

September 1997 



j~BOHRI Remediation 
\m Services Corp. SAMPLING 

a. If the sample port does not have the pressure to fill the canister, collect the sample from the port 

using a tedlar bag and a vacuum box as described in the manufacturer’s manual. Then transfer the 

contents of the tedlar bag into the canister. 

Procedure for Tedlar Bag Sampling 
1. Connect a piece of % inch Teflon tubing to the sample port 

2. Allow the probe and tubing to purge for one minute. Then connect the other end of the Teflon tubing 

to the Tedlar bag 
3. Open the valve on the bag and allow the sample to flow into the bag. See note (a). 

4. Close the bag’s valve when it is % full. 

5. Analyze the bag with the FID organic monitor. (Procedure outlined below). 

Note: 

a. If the sample port does not have the pressure to inflate the bag, a vacuum box will be required. If 

this is the case, follow the manufacturer’s instructions. A Supelco 2 Liter Air Sampler Operations 

Manual is enclosed in Appendix C. 

Procedure for Analysis of Bag Samples 
1. Calibrate the FID per manufacturer’s instructions. 

2. Connect the Tedlar bag to the FID probe using % inch Teflon tubing. Record the concentration 

reading. 

3. If the sample is over the range of the FID ( usually 10,000 ppm), connect the dilution probe to the 

FID tip as per the manufacturer’s recommendations and analyze the sample. Record the results and 

final dilution factor. See note (a). 

4. Evacuate the sample bag and purge three times with clean air or nitrogen. 

5. Test the bag for cross-contamination with the FID before reuse. 

Note: 

a. The dilution probe kit has several dilution orifices. Choose the dilution ratio that best meets the 

sample levels. 

Procedure for Drager Tube Sampling and Analysis 
1. Test the Drager tube bellows pump by inserting an unopened tube and squeeze the pump. After 

releasing, the position of the pump body should not change within one minute. To test the suction, 

squeeze completely and release. The pump should open instantly. If the pump fails any of these tests, 

replace. 
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2. Break the ends off of the tube. 

3. Place the tube into the bellows pump fitting with the arrow pointing into the pump (with the air 

flow). 

4. Squeeze the bellows and let it recharge. 

5. Repeat per tube instructions and remove the tube. 

6. Read concentration from the tube and record along with the number of pumps. 

3.1.8 Contractor Generated Waste Samples 

Samples may be required from the decontamination fluid, PPE, or water wastes for disposal analysis. 

If samples are required, Table A-l in Appendix A lists the required analysis for disposal of these 

materials. Before sampling these materials verify the required analysis with John Rhyne Regional T&D 

Coordinator. Depending on the disposal facility, additional analysis may be required. 

Aqueous wastes will be collected by direct fill or with a sludge judge from the holding containers. 

PPE wastes will be collected using scissors or knives. 

3.2 SAMPLE IDENTIFICATION 

The samples collected on-site will be provided with a unique sample designation. The number will 

serve to ident@ the site, location, and specific sample identification number. The sample designation 

format will be as follows: 

CPXX-NNN-DD 

where: 

CP = Cherry Point 
XX= Delivery Order for the project (80) 

NNN = Sequential number starting at 00 1 

DD = QC identifier 

If sample is a field QC sample, the following designations will be added as a suffix 

FB - Field Blank 

RB- Equipment Rinsate Blank 

(Duplicates must not to be identified to the laboratory 
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Sample location information will be included in the sample description area of the COC. Sample 

sequential numbers are not to be duplicated. Duplicate samples will be sent to the off-site laboratory 

blind. The latest OHM COC has been designed so that the cross-reference of the duplicate to the original 

sample can be included on the last page of the COC that does not go to the laboratory. 

3.3 SAMPLE PRESERVATION AND HOLDING TIMES 

Samples collected for off-site analyses will be sent to the laboratory within 24 hours after collection 

to ensure that the most reliable and accurate answers will be obtained as a result of the analysis. The 

holding time begins from the date and time of collection in the field. 

All environmental and treatment system samples, except for aqueous samples for metals, will be 

preserved to a temperature of 4°C prior to shipment to the analytical laboratory, using ice or 

refrigeration. This temperature should be maintained during shipment by placing ice in leak-proof 

containers, and placing it above and below the sample containers. Other sample preservation 
requirements and holding times applicable to the sample matrix and analyses are listed in Appendix A, 

Table A- 1. 

3.4 FIELD OC SAMPLES 

The appropriate number of field QC samples, as specified in the NFESC, 1996 document will be 

collected during this project. These samples will include field blanks, equipment rinsate blanks and field 

duplicate samples. These samples will be collected at the following frequencies and analyzed for the 

parameters listed in Appendix A, Table A- 1: 

l Field Blanks ( Ambient Blanks) - Field blanks , sometimes referred to as ambient blanks, are 

samples of contaminant-free media ( reagent grade water) witch are prepared at the site and handled 

in the field in the same manner as all other field samples. Field blanks are collected during the 

course of field sampling and, to the extent possible, in the actual sampling locations. Field blanks 

are collected by placing contaminant-free medium ( reagent grade water) in the same type of 

container as field sample. Field blanks are preserved and stored in the same manner as field samples. 

At a minimum, one field blank per contiguous site from each sampling event is collected and is 

analyzed for those interfering contaminants that could potentially be present in ambient air at the 

sampling site. Approximate number of field blank samples planned to be collected is presented in 

Appendix A, Table A- 1. 
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l Equipment Rinsate Blank - Equipment rinsate blanks are the final analyte-free water rinse from 

equipment cleaning collected daily for each matrix sampled. An equipment rinsate blank is collected 

in the same type of sample containers, and in all other ways is handled in the same manner as other 

field samples. The equipment rinsate blank must be collected during the sampling event (after 

collection of at least one field sample) after the sampling equipment has been decontaminated and 

prior to collection of the next field sample. 

l All equipment that comes into contact with field samples must be decontaminated prior to use. The 

use of disposable equipment is acceptable, but does not obviate the requirement for decontamination 

prior to use, or the requirement for collection of equipment rinsate blanks. Equipment rinsate blanks 

for disposable equipment are collected by passing contaminant-free medium through or over the 

decontaminated equipment. One equipment rinsate blank is collected per day, per sampling event 

for each matrix sampled that day. Equipment rinsates are analyzed for the same parameters as the 

sample collected that day. Approximate number of equipment blank samples planned to be collected 

is presented in Table A- 1, Appendix A. 

l Field Duplicate - Duplicates for soil samples are collected, homogenized, and split. All samples 

except volatiles are homogenized and split. Volatiles are not mixed, but select segments of soil are 

taken from the length of the core and placed in 4 oz glass jars. The duplicates for water samples are 

collected simultaneously. Field duplicates must be collected at a frequency of one sample per day 

per matrix or 10% of the field samples per matrix. All the duplicates should be sent to the primary 

laboratory responsible for analysis, along with the samples. Approximate number of fteld duplicates 

planned to be collected are presented in Table A- 1, Appendix A. Duplicates will be sent to the 

off-site laboratory blind. 

. Trip Blank -- Trip blanks are defined as samples which originate from analyte-free water taken from 

the laboratory to the sampling site and returned to the laboratory with the volatile samples. One trip 

blank should accompany each cooler containing aqueous and non-aqueous volatile samples, should 

be stored at the laboratory with the samples, and analyzed by the laboratory. Trip blanks are only 

analyzed for volatile organic compounds and may not be required for this project if disposal samples 

are not taken. Approximate number of trip blank samples planned to be analyzed is presented in 

Table A- 1, Appendix A. 
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3.5 DECONTAMINATION 

All sampling equipment (hand augers, spoons, stainless steel/glass mixing bowls, etc.) will be 

decontaminated before sampling commences, between each sample location, and prior to leaving the site. 

The procedures for decontamination of equipment according to NEESA 20.2-047B are as follows. 

1) Remove gross contamination by scraping or brushing. 

2) Clean with tap water and phosphate-free laboratory detergent (liquinox), using a stiff brush to 

remove all surface contaminants. 

3) Rinse thoroughly with tap water. 

4) Rinse with 1: 1 nitric acid (HN03) metals grade (metal samples only). 

5) Rinse thoroughly with tap water. 

6) Rinse thoroughly with deionized/distilled water. 

7) Rinse twice with reagent grade isopropanol or methanol. 

8) Rinse thoroughly with organic-free water and allow to air dry. (Do not rinse with deionized/distilled 

water. If organic-free water is not available, allow equipment to air dry.) 

9) Wrap equipment with aluminum foil prior to storage or transportation to sample locations. 

Decontamination fluids will be collected in properly labeled 55-gallon drums, and staged in a secure 

area until final disposal unless other arrangements are made. 

3.6 CROSS-CONTAMINATION MINIMTZATION 

Cross-contamination is the introduction of contaminants into the sample through the sampling and/or 

sample-handling procedures. It can cause an otherwise representative sample to become 

non-representative. The most important means of minimizing cross-contamination are as follows: 

l Sampling expendables, i.e., sample gloves, pipettes, string, dip jars, etc., must not be reused. Used 

expendables should be labeled so they are not confused with non-contaminated trash 

l Minimum contact should be made between the sampler and the sample medium. For example, a 

sampler should not touch the sample during while loading the sample in the container. 

l Sample collection activities should proceed progressively from the least contaminated area to the 

most contaminated area. 

l Sampling equipment should be constructed of Teflon, stainless steel, or glass that has been properly 

precleaned for collecting samples. Equipment constructed of plastic or PVC should not be used to 

collect samples for trace organic analyses. 
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. Any tools used in sampling must be carefully decontaminated prior to first use and after each use. 

. Activities that could contaminate samples are prohibited in the sample handling and preparation area. 

These activities and the possible contaminants include: 

I Activity I Possible Contaminants I 

Smoking Poly Aromatic Hydrocarbons 

Spraying for insects Pesticides, oils, solvents 

Spraying for weeds Herbicides, oils, solvents 

I Refueling I BTEX, hydrocarbons I 

Painting and paint stripping Solvents 

3.7 SAMPLE LOG BOOK 

It is necessary for the sampling crew to maintain daily field notes. Items that must be included are 

sampling protocol, any changes to the procedures, meetings, instructions, safety precautions, personnel 

protection, and activities pertaining to the samples. The person taking notes must be knowledgeable 

enough about these activities to know which details are important. 

. 

. 

. 

. 

Repetition of information recorded in other permanent logs should be avoided, but enough should 

be recorded to present a clear and accurate picture of technical activities. At a later date, should a 

question arise concerning a specific event or a procedure used, it will be answered from these notes. 

The following information should be logged into the logbooks and/or database: 

Date and time of sampling 

Sample number, locations, type, matrices, volumes, sample ID and descriptions, type and number 

of sample containers, names and signatures of individuals performing sampling tasks, 

Chain-Of-Custody (COC) and air bill numbers, preservatives, and date samples were sent 

Name of laboratories and contacts to which the samples were sent. turn around time (TAT) 

requested, and data results, when possible 

Termination of a sample point or parameter and reasons 

Unusual appearance or odor of a sample 

Measurements, volume of flow, temperature, and weather conditions 
Additional samples and reasons for collecting them 

Levels of protection used ( with justification) 
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. Meetings and telephone conversations held with LANTDIV, NTR, regulatory agencies, project 

manager, or supervisor 

l Details concerning any samples split with another agency 
. Details of QC samples collected 

These notes must be dated and signed (each page) for validity. All logbooks will be bound and 

pre-numbered. All log book entries will be made with indelible ink and legibly written. The language 

will be factual and objective. No erasures will be permitted. If an incorrect entry is made, the error will 

be crossed out with a single strike mark, initialed, and dated. When audits are performed, the auditor’s 

remarks and decisions must also appear in these notes. These audits should be followed up by written 

report submitted by the auditor, including opinions and conclusions. A copy of this report should be 

placed in the project file and one copy kept in the sampling file for easy reference. This information will 

also be entered in to the data base program that been prepared for the site. It will be entered daily by the 

field chemist or sample technician. This person will be the point of contact for all sampling and 

analytical information. Report outputs from the database is an acceptable substitute for the sample 

logbook. 

3.8 SAMPLE LABELS 

Any samples placed into a sample container will be identified by a sample label. Sample label will 

identify the following information: 

(1) PROJECT NUMBER 

(2) DATE- Month, day, year 

(3) TIME- Military time 

(4) SAMPLE NUMBER- See Section 3.2 for designations 
(5) SAMPLE DESCRIPTTON 

(6) SAMPLER- Sampler’s name 

(7) PRESERVATIVES 

(8) ANALYSIS REQUIRED- See Appendix A, Table A-l 

The information described above should be printed neatly using an indelible marker. After the 

sample is taken and the label is securely attached, the sample is logged into the sample log book. An 

example of a sample label is presented in Appendix B. 
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3.9 CUSTODY SEALS 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no tampering 

has occurred. They may be used on sampling equipment, sample transport containers, and individual 

sample containers. They should be signed and dated by the sampler and placed from one side, across 
the top, and to the other side of the sample container or across the openings of the sample transport 

containers. An example custody seal is presented in Appendix B. 

3.10 CHAIN-OF-CUSTODY PROCEDURE!$ 

In order to generate legally defensible data of the samples collected throughout the project, the 

possession of samples must be traceable from the time the samples are collected until they are introduced 

as evidence in legal proceedings. To maintain and document sample possession, chain-of-custody 

procedures are followed as described below: 

A sample is under your custody if: 

(1) It is in your actual possession, or 

(2) It is in your view, after being in your physical possession, or 

(3) It was in your physical possession and then you locked it up to prevent tampering, or 

(4) It is in a designated secure area 

An example of a COC form is presented in Appendix B. The following information is required on 

the COC: 

(1) Project Name 

(2) Project Location- City and State in which the project site is located 

(3) Project Number 

(4) Project Contact-OHM employee responsible for overseeing the sampling operation. This person 

should be the individual to whom questions are to be directed or verbal results are given ( Project 

Manager, Site supervisor, or Project Chemist) 

(5) Site Telephone Number- The telephone number of on-site office trailer or number where person 

responsible for samples can be contacted. 

(6) Sample Date-Month, Day, Year 

(7) Sample Time- Military time 

(8) Sample Identification- Sample number and location 
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3.9 CUSTODY SEALS 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no tampering 

has occurred. They may be used on sampling equipment, sample transport containers, and individual 

sample containers. They should be signed and dated by the sampler and placed from one side, across 

the top, and to the other side of the sample container or across the openings of the sample transport 

containers. An example custody seal is presented in Appendix B. 

3.10 CHAIN-OF-CUSTODY PROCEDURES 

In order to generate legally defensible data of the samples collected throughout the project, the 

possession of samples must be traceable from the time the samples are collected until they are introduced 

as evidence in legal proceedings. To maintain and document sample possession, chain-of-custody 

procedures are followed as described below: 

A sample is under your custody if: 

(I) It is in your actual possession, or 

(2) It is in your view, after being in your physical possession, or 

(3) It was in your physical possession and then you locked it up to prevent tampering, or 

(4) It is in a designated secure area 

An example of a COC form is presented in Appendix B. The following information is required on 

the COC: 

(1) Project Name 

(2) Project Location- City and State in which the project site is located 

(3) Project Number 

(4) Project Contact-OHlM employee responsible for overseeing the sampling operation. This person 

should be the individual to whom questions are to be directed or verbal results are given ( Project 

Manager, Site supervisor, or Project Chemist) 

(5) Site Telephone Number- The telephone number of on-site office trailer or number where person 
responsible for samples can be contacted. 

(6) Sample Date-Month, Day, Year 

(7) Sample Time- Military time 

(8) Sample Identification- Sample number and location 
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(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(1% 

(16) 

(17) 

(18) 

(19) 

w-3 

(21) 

(22) 

Sample Type-Designation of sample as grab or composite 

Sample Description- Sample matrix, and a brief description of the sampling location 

Sample Preservation- Preservatives used 

Analytical Parameters Requested -- Analytical parameter, method numbers, and specific 
compounds of interest, if applicable. 

Air bill Number 

Laboratory -- Laboratory where samples are to be sent 

Laboratory Phone -- Telephone number of laboratory 

Laboratory Contact -- Contact person for laboratory 

Relinquished By -- Signature of sender (OHM) 

Date Relinquished -- Date samples were relinquished 

Accepted By -- Signature of acceptor 

Date Received -- Date samples were accepted 

Turnaround Time -- Turnaround times requested or date the results are required from the lab 

Sampler’s Signature -- Signature of sampler 

The COC will be sealed in a ziploc bag and taped in place on the underside of the top of the sample 

transport container (cooler). 

3.11 PACKAGING. HANDLING. AND SHIPMENT OF SAMPLES 

Samples will be packaged as to minimize shifting of the samples during shipment. An absorbent, 

such as vermiculite or kitty litter, will be placed at the bottom of the shipment container in order to 
absorb any liquids in the event of sample breakage. All samples will be individually placed into 
appropriately sized ziploc bags and sealed. 

Samples, which must be kept at 4°C. will be shipped on ice in insulated containers. Ice will be 

placed in a container such as a ziploc bag and sealed so that water will not fill the shipping container as 

the ice melts. The ice will be double bagged to insure the ice does not leak. Aqueous samples for metals 

analysis, except hexavalent chromium, shall not be shipped or stored under refrigeration. 

Samples will be shipped via an overnight shipping agency to the appropriate laboratory. IATA 
regulations will be followed as they are more applicable to OHM’s method of sample shipment. 

Instructions for filling out shipment documentation are included in Appendix B. These instructions are 

for shipping samples with unknown or limited hazards. All information will be entered as directed. No 
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changes or substitutions to these instruction will be made irrespective of their significance. A copy of 

the OHM sample shipping label is included in Appendix B. 

OHM Project 17488SAP Operable Unit 02, Site 10 September 1997 

3-13 



4.0 DATA ACQUISITION 

4.1 ANALYTICAL METHOD REOUIREMENTS 

Analytical requirements for this project are listed in Appendix A, Table A- I. All samples will be 

analyzed according to USEPA SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods whenever possible. Alternative methods of analysis from other sources (ASTM, NIOSH. 

Standard Methods, etc.) may also be used. 

Soil samples and air samples will be screened using a FID organic hydrocarbon analyzer. Air 

samples will be screened with the FID and Drager tubes. The procedures for these non-standard analysis 

have been included in Section 3 discussions. 

4.2 QUALITY CONTROL REOUIRJZMENTS 

Project Quality Control (QC) requirements for precision, accuracy, completeness, and quantitation 

limits are listed in Appendix A, Table A-2. Some of the Remedial Goal Concentrations are below 

method quantitation limits (GL). For these compounds, the laboratory’s QL will be used. QC 

procedures and acceptance limits must be met as specified in the individual methods. In addition, the 

laboratory must meet the specification and requirements as described in the NFESC, 1996 document. 

4.3 INSTRUMENT TESTING. INSPECTION. AND MAINTENANCE 

Proper maintenance is critical to the performance of minimization of downtime of all equipment, 

whether it be for measurement or support. Inspection will be performed, at a minimum, prior to use of 

the instruments. Preventive maintenance will be performed as recommended by the manufacturer of the 

respective equipment. All routine maintenance and major repairs performed on field screening or 

analytical equipment will be recorded in bound maintenance logbooks that have been specifically 

designated for that instrument. Equipment that fails calibration or becomes inoperable during use will 

be removed from service and segregated to prevent inadvertent use, or will be tagged to indicate that it 

is out of calibration. Such equipment will be repaired and recalibrated or completely replaced. 
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4.4 INSTRUMENT CALIBRATION 

All calibrations on field instruments will be performed , as a minimum, on a daily basis. Every 
calibration will be recorded in the maintenance logbook for each instrument. Quality control check 

standards from a separate source will be used to check initial calibration, and acceptance and rejection 

criteria. 

Monitoring instruments, such as the OVA or FID, OYLEL meter, Monitor, etc. will be calibrated 

as specified in the HASP. Off-site analytical instruments will be calibrated according to the method 

specifications and the laboratory’s QA Manual. 

OHM Project 17588SAP Operable Unit 02, Site 10 September 1997 

J-2 



5.0 DATA MANAGEMENT 

Data management is the system by which data is reduced, reviewed, validated, reported, distributed, 

and finally archived. The criteria in this system are designed to meet the project objectives. 

5.1 LABORATORY DATA REDUCTION 

Data reduction includes the identifications and calculations necessary to convert the raw instrument 

readings to the final reported compounds and their respective concentrations. 

Responsibilities of Analyst 
Each analyst is responsible for converting raw data into reportable values. These specific duties 

include: 

. Proper identification of the analyte 

l Generation of calculations 

l Checking associated calibrations to ensure support of data 

l Associated QNQC checks are supportive of data 

l Associated documentation is complete and accurate in respective log books 

l Associated chromatograms and strip chart recordings are labeled with data, instrument number, run 

parameters and analyst 

5.2 LABORATORY DATA VALIDATION 

All data generated for the project within the laboratory will be extensively checked for accuracy and 

completeness. The data validation process consists of data generation, reduction, and three levels of 

review. 

The analyst who generates the raw data has the prime responsibility for the correctness and 

completeness of the data. All data generated and reduced Lvill follow protocols specified in the 

laboratory SOP. Each analyst reviews the quality of his work based on an established set of guidelines. 

The guidelines are: 

l Sample preparation information is correct and complete 

l Analysis information is correct and complete 

l The appropriate Standard Operating Procedures have been followed 
l Analytical results are correct and complete 
. Analysis is performed within prescribed holding times. 
l QC samples are within established control limits 
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. Blanks are within appropriate QC limits 

l Special sample preparation and analytical requirements have been met 
. Documentation is complete 

The next level of review is performed by the section supervisor or data review specialist. The review 

is structured to ensure that: 

l Calibration data are scientifically sound, appropriate to method, and completely documented. 

l QC results are within established limits. 
. Reporting units are consistent with the method and the matrix. 

l Quantitative results are correct. 

l Data results are consistent with information on the COC. 
. Documentation is complete. 

l The data is ready for incorporation into a final report. 

l The data package is complete and ready for data archive. 

The second level of review is structured to ensure all calibration data and QC sample results are 

reviewed and all of the analytical results from 10 percent of the samples are checked back to the bench 

sheet. If no problems are found with the data package, the review is complete. If problems exist, an 

additional 10 percent is reviewed, the process continues until no errors are found or the package has been 

reviewed in its entirety. 

The final level of review by the laboratory comes from the program administrator or laboratory QA 

Officer. He/she reviews the report to ensure that the data meets the overall objectives of the project. 

Once the data has been validated, it is ready for report production. The report will contain: 

Description of sample types 

Tests performed, problems encountered du.-ing testing 

Dates sampled 

Date received 

Date extracted 
Date analyzed 

Analytical results 

Reportable limits 

QC information: percent recovery, relative percent difference, control limits, blanks analyses, matrix 

spikes, and other additional special QC information 
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Qualifiers for data falling outside of QC limits 

Methodology 

Name of the analyst 

Signature of laboratory representative 

Dual column confirmation results 

Calibrations (when requested) 

Instrument performance checks (when requested) 

QC Batch number 

The report from the laboratory will be paginated and will also include a copy of the original COC 

for the samples analyzed. 

5.3 PROJECT DATA REVIEW 

Project Chemist Data Review Responsibilities 
The project chemist is responsible for initial review of the data from the laboratory. This review 

includes: 

Verifying that all requested data are reported - 

Verifying that samples are analyzed according to the contract specified method 

Verifying that all analytes requested are reported 

Verifying that holding times are not exceeded 

Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall within the 

laboratory’s acceptable criteria 

Reviewing blank data for contamination 

Reviewing field quality control results for inconsistencies 

Verifying that the data generated meet the project Data Quality Objectives. 

The project chemist is responsible for inforrling the Project Manager and Project Chemical QA/QC 

Officer of any laboratory and/or sampling deficiencies or issues. These issues and subsequent decisions 

will be documented on the data evaluation report produced by the Project Chemist for each data package. 

Project QC Engineer Data Review Responsibilities 
The Project QC Engineer is responsible for interfacing with the project chemist, project manager, 

and the laboratory’s QA Officer to resolve any QA/QC issues affecting the data. He/she is also 

responsible for finalizing any QAIQC issues with the laboratory and/or the project chemist. This 

includes obtaining a corrective action from the parties involved. 
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5.4 DATA REPORTING 

The preliminary data will be faxed to the project chemist. This data may or may not have undergone 

the full laboratory review process and may contain errors and discrepancies. Prior to the use of data 

results for any decisions, the data will be reviewed by the project chemist and assessed against the 

project goals and data quality objectives. A copy of the preliminary data, including review comments 

from the project chemist will be submitted to the site and/or the project manager. 

The hard and final copy data will be evaluated by the project chemist and assessed against the project 

goals and data quality objectives. Any errors, discrepancies, and nonconformances will be brought to 

the laboratory’s and project manager’s attention. 

When QA issues have been satisfactorily settled and data evaluation has been completed, the project 

manager may release the data to the client and/or regulating agencies. 

5.5 DATA STORAGE AND ARCHIVE 

After OHM has completed its work for the project, all documents generated will be assembled in the 

project file. Individuals may retain clean (no handwritten comments) copies of documents for their 

personal files but only after personally verifying that the original or similar copy is in the project file. 

The project manager/supervisor is responsible for ensuring the collection, assembly, and inventory of 

all documents relative to the project at the time the objectives are met. The file then becomes 

accountable. Any records leaving the file must be signed out. 

When a contractor has completed the project objectives, all file documents are reviewed and 

submitted to the central file. The project tile contains the following document classes: 

A. Project logbooks 

B. Drum logs and other forms 

C. Sample identification documents 

D. Chain-of-custody records 

E. Analytical logbooks, laboratory data, calculations, graphs, etc. 

F. Correspondence 
- Inter-office 

- Client 

- Regulating agencies 

- Record of confidential material 

OHM Project 17488SAP Operable Unit 02, Site 10 September I997 

5-4 



/BB OHRI Remedintion 
\m Services Corp. DATA MANAGEMENT 

G. Report notes, calculations, drafts 

H. References. literature 

I. Sample (on-hand) inventory 

J. Check-out logs 

K. Litigation documents 

L. Miscellaneous - photographs, maps, drawings, etc. 

Once deposited in the file, documents must be checked out. The final report is usually generated by 

use of computer. A back-up copy of the report on diskette is filed along with the project file. The 

original report remains in the hard drive of the computer until such a time is required to download it on 

a diskette. This diskette is also archived. All information under the corresponding project number is 

maintained in the archive system for five years. All archives are accessed by the archives file master list 
which is maintained in a separate location from the archives. 
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6.0 DATA ASSESSMENT PROCEDURES 

Reliability in analytical determination is maintained through strict adherence to quality control 

procedures. Procedures are designed to control both the accuracy and precision of analytical results. 

For the validation of the data, a known method spike is routinely analyzed to ensure the accuracy of 

results. The procedure is to run the standard QA/QC and sample analysis with each lot of samples sent 

to the laboratory. If more than ten individual analyses are made, additional standards will be analyzed 

at a rate of one standard per ten analyses. Some procedures call for the use of either a surrogate spike 

or the standard addition of a known quantity of the analyte to a split of the sample being analyzed. 

Control charts will be prepared using an estimate of the spike recovery obtained from the literature 

or determined by repeated analyses run in the laboratory. Each time the analyst runs a method spike, the 

results is entered on the control table. If a standard addition technique is used, a plot of instrument 

response versus added analyte concentration is made in order to determine analyte concentration in the 

original sample. These are further explained in the laboratory’s QAh4. 

Replicate analyses will be performed on at least 10 percent of the samples processed by the 
laboratory. A record of the precision of most analyses is kept by calculating and plotting the industrial 

statistic I (which is equivalent to the coefficient of variation). Blanks are also run with each batch of 

samples or individual sample analyzed regardless of the level of certification of the data. 

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from which the 

degree of certification of the resultant data can be objectively concluded. These are not management 

decisions, but follow naturally from the results of the above QC procedures. 

6.1 ACCURACY 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined by use 

of spiked samples and standard reference materials or laboratory control samples performed at the rate 

of one set every 20 samples. A control chart is generated using historical laboratory data where warning 

and control limits are established to assess data accuracy. 

The accuracy (check standards) samples will have concentration values of the mid-standard. During 

analysis, a minimum of 10 percent of samples are accuracy samples. The accuracy samples are staggered 
through the analysis, not placed one after another. After a minimum of seven accuracy samples are 

analyzed, the percent recovery is calculated for each sample. 

The accuracy criteria is determined by calculating the standard deviation of seven or more percent 

recovery values and setting the upper and lower control limits using the following equations: 
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Upper control limit = p + 3 SD 

Lower control limit = p - 3SD 

Where: 

p = Average percent recovery 

SD = Standard deviation 

After the standard deviation, for the seven or more samples has been calculated, the accuracy control 

limits are generated and are then used to determine if the analysis is out of control. This is done by 

checking the results against the control limits. If any values are above the upper control limit or below 
the lower control limit, all sample results after the last qualifying accuracy sample must be repeated or 

discarded. If seven consecutive values fall below the lower control limit, new limits are calculated using 

the new accuracy check values. If the values fall between the upper and lower limits, then conditions 

are reported as “within limits.” 

6.1.1 Recovery Control 

Recovery control is necessary to determine if the sample matrix is interfering with the constituent 

being analyzed. A minimum 5 percent of samples will be recovery check samples (matrix spikes). 

Samples involving different types of matrices will have at least one recovery check sample for each 

matrix. 

Control limits will be determined for each matrix, determining the deviation for seven or more 

percent recovery values. 

6.2 PRECISION 

Duplicate and replicate samples analyzed by the laboratory assess the precision of the sampling 

effort. Control limits for duplicate/replicate RPDs are listed in Appendix A, Table A-2. Once a 

sufficient amount of replicate data becomes available, field precision control charts are constructed 

similar to the laboratory precision charts. For any given concentration, the mean and the standard 

deviation(s) of the replicates are calculated. Data from each sample set are pooled with the previous 

sample sets to generate control and warning limits for the next set. Control and warning limits for water 
samples are set at l 2s and f 3s, respectively. Control limits for solid samples are more liberally 

established due to matrix heterogeneity. Data outside any control limit are subject to QA review. 
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Precision is based upon the results of the relative percent differences as calculated from the percent 

recoveries of the matrix spike and duplicate samples. The control limits for precision is based on 
historical laboratory data. 

MS and MSD samples on a per batch or a minimum frequency of 5 percent are analyzed to assess 

precision. Duplicate results are compared and the relative percent difference (RPD) is then determined. 

The RPD will be entered into the laboratory’s data system and will be used to define the precision of the 

analysis. Minimum limits are listed in Appendix A, Table A-2. 

6.3 COMPLETENESS 

The field supervisor must ensure all sites are sampled for all the specified analyses, that sufficient 

sample volume has been provided to complete those analyses, and that all of the QA samples have been 

included with each sample set. The goal for completeness for each sample set shipped to the laboratory 

is 100 percent. Minimum limits are listed in Appendix A, Table A-2. 

Completeness is expressed as the percentage of the amount of valid data obtained to the amount of 

data expected. For a set of data to be considered complete, it must include all QC data verifying its 

accuracy and precision. 

If samples analyzed do not meet all QC requirements in terms of accuracy and precision for any 
specific parameter, the sample preparation and analysis will be repeated pending adequate volume. 

6.4 CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS 

There are many statistical tests for rejection of outlying data points obtained from a set of 

measurements from a single population. A test recommended in “Statistical Manual of the Associate of 

Oficial Analytical Chemists,” 2 nd Edition, W. J. Youden and E. H. Steiner, 1975, pg. 86, is the Dixon 

Test. This test is not dependent on the distribution of the data and can be used for as few as three 

measurements. A more complete description for this broadly applicable test can be found in the 

referenced text. 

Another reference is the USEPA National Functional Guidelines for Data Validation of Organics 
and Inorganics. Also, specific programs may have quality objectives with criteria for rejection of 

outlying measurements. 
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6.5 METHOD DETECTION LIMITS AND PRACTICAL QUANTITATION LIMITS 

Method detection limits (MDLs) must be established by the laboratory. This should, at a minimum. 

be established on a yearly basis. MDL is the minimum concentration of a substance that can be 

identified, measured, and reported with 99% confidence that the analyte concentration is greater than 

zero. 

Practical quantitation limit (PQL) is the lowest level that can be reliably determined within specified 

limits of precision and accuracy during routine laboratory operating conditions. The PQLs are generally 

5- 10 times the MDL. The PQL is the most applicable limit of reporting for this program. 

6.6 LABORATORY AND FIELD CONTAMINATION 

It is not unusual to find the following analytes at trace levels in the samples: 

. Methylene chloride 

. Acetone 

l Freon (1,1,2-trichlorotrifluorethane) 

l Bis(2-ethylhexyl)phthalate 

l Hexane 

l Isopropanol 

l 2-Butanone 

These are common solvents used in the field and in the laboratory. 

In order to fully evaluate data containing trace levels of these contaminants, one must have data from 

trip blanks, field blanks, equipment blanks, and all applicable laboratory blanks for that batch of samples. 

The determination on the use of the data Lvill be made during the Data Validation process. 
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7.0 PERFORMANCE AND SYSTEMAUDITS 

Audit is defined as systematic check to determine the quality of operation of field and laboratory 

activities. It is comprised of the following: 

. Performance audit 

l System audits 

These include a detailed review of each operating component of the nehvork. Auditing will 

ultimately assist in determining if each element within a system is functioning appropriately per the QA 

program requirements. 

7.1 FIELD PERFORMANCE AUDITS 

Field performance audits are performed on an ongoing basis during the project as field data is 

generated, reduced, and analyzed. All numerical analyses, including manual calculations are 

documented. All records of numerical analysis are legible, of reproduction quality, and supporting to 

complete permit logical reconstruction by a qualified individual other than the originator. 

Other indicators of the level of field performance are the analytical results of the blank, duplicate, 

and replicate samples. Each blank analysis is an indirect audit of effectiveness of measures taken in the 

field to ensure sample integrity. The results of the field duplicate and replicate analysis is an indirect 

audit of the ability of each field team to collect representative sample portions of each matrix type. 

7.2 FIELD SYSTEM AUDITS 

System audits of site activities are accomplished by an inspection of all field activities by the Project 

Chemical QC Officer. This audit is composed of comparisons behveen current field practices and 

standard procedures. The following is a list of criteria to be used in the evaluation of field activities: 

Overall level of organization and professionalism 

All activities conducted in accordance with work plan 

All procedures and analyses conducted according to procedures outlined in this document 

Sample collection techniques versus the site sampling and analysis plan 

Level of activity and sample documentation 

Working order of instruments and equipment 
Level of QC conducted by each field team 

Contingency plans in case of equipment failure or other event preventing the planned activity from 

proceeding 
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. Decontamination procedures 

. Level of efficiency which each team conducts planned activities at the site 

. Sample packaging and shipment 

After the audit. any deficiencies are discussed with the field staff, and corrections are identified. If 

any of these deficiencies might affect the integrity of the samples being collected, the QA Officer 

informs the fielh staff immediately, so corrections can be made. The field performance audit will be 

conducted at the start of the project, one before the end of the project, and as directed by the project 

manager. OHM will also submit to all requests by regulatory agencies, or other clients for external field 

systems audits. 

7.3 LABORATORY PERFORMANCE AUDIT 

The laboratory performance audit verifies the ability of the laboratory to correctly identify and 

quantitate compounds in blind check samples submitted by an auditing agency. If the laboratory 

participates in Performance Evaluation (PE) programs such as USEPA WS/WP studies, AIHA, PAT 

studies, etc., results from these studies will be generally acceptable by OHM. However, during the 

course of the project, it may be necessary for the Project QA/QC Officer to send PE samples to the 

laboratory to evaluate specific parameters. 

The contracted laboratories will undergo performance audits throughout the project consisting of 

field QC samples. Occasionally PE samples will be supplied by the client or external organizations which 

will be spiked with the same analytical parameters that are being investigated on site. External 

laboratory performance audits by auditing agencies such as the USEPA, USACEMRD, DOD, NFESC, 

etc., are not routinely scheduled. However OHM and its subcontracted laboratories will submit to any 

external audit upon request by the USEPA or the client. 

7.1 LABORATORY SYSTEAI ACDITS 

The laboratory system audit is a review of analytical laboratory operations to verify that the facilit?, 

has the necessary equipment, staff, and procedures in place to generate acceptable data. It is also to 

determine that each element within an activity is functioning appropriately and within the guidelines of 
applicable methodology, approved procedures, and the site QAPP. An on-site inspection is routinely 

performed by the laboratory’s QA Manager and may also be frequently performed by the OHM Project 
Chemical QA/QC Off%zer. If the laboratory participates in certification programs, audits performed by 

the certifying agencies may satisfy the criteria of systems audits for the project. 
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If the laboratory is in question, a system audit can be directed by the client and performed by OHM 

or the client’s representative. Any recommendations made will be considered for implementation and 

any corrective actions will be taken to correct any deficiencies found. Project-specific audit reports will 

be placed in the project files and laboratory audit reports will be kept by the laboratory for future 

reference. 
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8.0 CORRECTIVE ACTION 

This Corrective actions may be necessary as a result of the following Q.-I activities: 

Field and laboratory performance audits 

Field and laboratory system audits 

Inter-laboratory comparison studies 

Calibration data falI out of specified limits 

Failure to adhere to the CQMP 

Failure to adhere to the site 

Failure to adhere to standard operating procedures and methods 

Data completeness below required limits 

Control limits are exceeded for QC samples 

If, during system and performance audits, deficiencies or problems are discovered, corrective action 

will be initiated immediately. The appropriate field and laboratory personnel will be notified 

immediately and an investigative process will be implemented immediately to find solutions to these 

issues. The investigative process will consist, but is not limited to, the following: 

. Documenting that the corrective action has eliminated the problem 

Determining when the problem occurred 

Determining which systems were affected by the problem 

Determining the cause of the problem 

Determining a corrective action to eliminate the problem 

Assigning the responsibility for implementing the corrective action 

Implementing the corrective action 

Evaluating the effectiveness of the corrective action 

Investigating alternative corrective actions if the original action was not sufficient in eliminating the 

problem 

The Project Chemical QC Officer has the authorih. to require that all site activities threatened by the 

problem be stopped or limited until the corrective action has been implemented and satisfactorily verified 

to eliminate the problem. 

Corrective actions may include, but is not limited to: 

. Modifications to procedures 

. Recalibration of instruments 

OHM Project 17488SAP Operable Unit 02. Site 10 September 1997 

8-I 



.- 
J-=OHhl Remediation 
\m Services Corp. CORRECTIVE A CTIO:V 

l Replacement of solvents, reagents, and/or standards 
. Additional training of personnel 
. Reassignment of personnel 

8.1 CORRECTIVE ACTION REPORT 

A Corrective Action Report (CAR) is necessary documentation of the investigative process. 

Depending on the issues, the CAR may be generated by the laboratory or the field personnel. Copies of 

the CAR will be given to the Project QC Officer and Project Manager, who will distribute it to the client. 

A copy of the CAR will be placed in the project files for future reference. 

The CAR should include, but is not limited to: 

l A description of the problem, deficiency, or issue 

l Proposed resolutions 

l Resulting actions 

. Effectiveness of the resolutions 

. Personnel responsible for implementation of the corrective actions 

l Personnel responsible for monitoring the effectiveness of the actions. 

8.2 QUALITY ASSURANCE REPORT 

The Project Manager, Project QC Officer, and Project Chemist will converse on a regular basis to 

review possible and potential problem areas and to ensure that all QA/QC procedures are being carried 

out. It is important that all data abnormalities be investigated to ensure that they are not a result of 

operator or instrument deviation but are a true reflection of the methodology or task function. The 
project final report will contain a separate section that covers the data quality and validity. At a 

minimum. the follo\ving information xvi11 be included in the report: 

. Assessment of measurement data precision, accuracy, and completeness 

l System and performance audit results 
l Significant QA problems and corrective actions implemented 

l Copies of documentation such as memos, reports, etc. 

The Project QC Officer will be responsible for preparing this report weekly or daily, as well as 

monthly written QA reports to OHM QA management. The Regional QA/QC Director will be 

responsible for reviewing and approving these monthly reports. Verbal reports will be made on a more 
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frequent basis. All reports will be made available to the Project Manager, client, and regulating agencies. 

If no project audits were performed and no significant QA/QC problems occurred. a letter stating these 

facts will be submitted to the referenced parties in lieu of a QA Report. 
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Supelco’s 
2 Liter Air Sampler 

Model 1060 

Operations Manual 

Read rules for safe operation carefully. 

SUPELCO, INC. 
Supelco Park l Bellefonte , P.i l 16823-0048 l US.4 

Phone (8 11 I 359-3441 TIVS 5 1 o-670-3600 F.AX S 14-319-5159 



2 Liter Air Sampler, Model 1060 

Optional Parts 
l-iitcr TedId Bag. pk. of 10 2-4633 
2-ilter TedlarS Bags, pk. of 10 t-465-l 

~,ith push/pull polyprop>Aene i,al\.e & se?rum ,xn 

Batter)‘, 13 \*olt-1.2amphr Z-4635 
Battery Charger. 1 IOL’AC 2-4643 
Bat~eq. Charger. 22OV.AC ‘-4679 

1. Do not recharge battery in an explosive environment. 
2. Do not over fill sample bag. The vacuum pump is strong enough to 

break the sample bag. 
h 3 Exercise extreme caution when filling sample bag with explosive gases. 
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2 Liter Air Sampler, Model 1060 

C.4LTIOS: It 1s recommended : hai J’OU _r~~e :he batty an cl ernlghr charge after SIS hours oi use. 
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Stack Sampling 
Purging The Dead Volume 
In The Stack Line 
Hook up vacuum sampler as shown. 
Turn on vacuum pump. 
Open stack shutoff valve on stack line . 
Purge line for 1 minute. 
Turn off vacuum pump. 
Change tubing hook up to take a bag sampie 

Purge Valve 
-7-L 

t I 
2 Liter 

Grab Sampler 
. . . I 

I I II 

6 

.,‘/ 
< \ 

., ,,l 
\ \ \ \ \ 

, I I I I; 

.,*, 
\ \ 

I <‘,I 
.\.\\I 

I,, ? /, 
\ \ \ \ \ 

* , I s , 
I \ \ . \ 

, , I , I, 
k\.\. 

/ L \,\,\, ;:::::::,, q 

Taking A Bag Sample 
Hook up sampler as shown. 
Turn on vacuum pump. 
Open stack shutoff valve and fill bag. 
Close stack valve, open purge valve cn 

sampler, and open sampler lid. 
Close sample bag inlet 

from sampler. 

Purge Valve H 

Grab Sampler 

Stack 

Stack 



TO PREVENT ACCIDENTAL SA?.!PLE LOSS Make sure oqec:s oo m: p~sl sfem Inwar:: 

during shipment. 

SYRINGE SAMPLING. lnsen end of needle through small hole In Outer Valve Base F!ange a! 

an angle perpendrcular :o :ts SLOPED wall (see drawrng below). Penetrate PTFE/silicone 

septum, aliowlng needle !o enter bag through larger hole in Inner Valve Fiange. Visual 

inspection of both the Outer and Inner Fiar., 2 be!ore insemng the needle will insure proper 

alignment of the needle. Take care lo not puncture :he opposite wall of :he bag when inserting 

the needle. 

PULL 10 CLOSE 
A 
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om1 Corpor35on 

2.0 SCOPE 

1 : -. . TYese ?rec:i-;rzs ami\ -. - 
tin ‘3C.-c3o=S =rywideC Y ” .I 

3.0 RELXTED DOCLXEh-rS 







for ri,e znnqeme-,r of ;i,e 
Regional Ze!d .Qaiyx31 Ele?:t--P- 
requirerzencs :o a!1 sxbc~nt.x: 

-Ac..t. R:sponsible for disu-ibucin,o %esc 
’ d~oraro~es used within tieqk re3oc. 

7.0 PROCEDURE 
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QlAIIIY POLICY .!L.!W 
OHM corporPtin PROCEDURE APPROVAL 

A..D RE~-ISIOI’; RECORD 

! 

-' QP-617 r---- ritla Split Spoon Sampler 

c I 
IIPPROVU 

Ya3a Title 

Willis Hocxiy Super. QA/QC 

G. J. Herzig M.ngr. Fieid Tech. 

Terq Sole Dir. Tech. Svcs. c, . 
Daniel Bcettin VP - Hidyest Rgn. 
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u=$+J(W :, I : 

I 

P 
R&VISION RECCRD 
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STANDARD OPEK~TIXGPROCEDURE 

Etle: Split Spoon Sampler IIXamct f: QPdl7 

1.0 PCRPOSE 

2.0 APPL1C.kBrLJ-m 

The mamA split qwon sampler is used when taking subsurface samples from 0 to 10 
fact. The sample compartment of the split spwn may be from 12 to 24 inches Iong. 
Split spoon wnpitn are available ir carkm stetl and stainless steel. However, 
staidess steel split spoon samplers are the most commonly used by OHM. Note: 
C&on SW! rampling devices are not acceptable according to EPA protocols due to 
the amount of contaminanu that can leach under normal operating conditions. 

OHM Field Sampling Manual 

4.1 GtidcLines for titig @it spoon 

1.0 One SampIing technician uses the sIedgehammer. The other holds the 
drive rod steady. Samplers should orient themselves perpendicular to 
each other. 



3.0 Rinse with delonixd or d&llcd naflrr. 

4.0 Wmmended -insing regime: 

a) ‘Xetals a.d Cyanide - ?‘en pzru13 ninic or hydrochloric acid, 
then r.x pi& deionized or dim’ued Watt. 

b) Volatile organ.& - Iwpropanol rinse followed by a final deion- 
W dihiled wattr rinse. Check aith the Project Chemisr. til; 
addiSonal e&e with a site vific Wlvent may be ru@.#d. 

4.5 Guidelines for remo\izg the sarzpls from tie spcuo 

1.0 UK clean -pie gloves and tongue depressor. 

2.0 Discard the top and bottom li2 inch of sample. 

3.0 A lquart or huna jar with a Teflon liner is used. Rpwcrer, use 4O- 
ml VOA vials %ith Teflon lined septa for volatile organX-S. 

4.0 To @it a sample, use a clean knife or sharp, clean spatula to cut the 
core doun its length. Then use a tongue deprssor to txansfer each half 

l 
into separau jars. 

5.0 pJever drive the spoon la -l inches to get two binc!l samples. This may 
cross cont.amina’Z the lower Gnch sunplc. 

3 
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Attach assembled sampler to drive rod by scew-i...g rrak CK! of d5qV*e 
rod into dive e=id of S.IX~~C. 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

Mark &inch incremez~ts cm the drive rod using a marking crayon. 

Raise the sledge haiirnc and allow it to fall onto the drive hcu! of ti=e 
split !spcan samoler. 

After sampler ha ken driven the appropriate de@, retrime the 
SamFh by pia S-g a ti through ;he drive head and pulling upwzrds 
on it, 

Remove ends from spiit 5a.A u&g pipz wu~ches if netcssaq. 

Record Iengt5 of retfevec! sample. 

Discard t’le top UC bottom one kch of material. 

Choose a representative section or sections from The remzinder of XX- 
verd sampie. 

Using sample gloves, plaa sample in the approptiau sample container. 

After each use, the spiit syxx?n must be decontaminati following the 
proper prozdue. 

7.2 Pro&w for uCiixing a drill rig to colkt split-zpcx3n samples. 

1.0 After the boring has been advanctd to the desired depth, remove the 
center rod and piiot bit. Place a clean split-spoon into the HSA. 

2.0 Lzlose:. *L- -*.airi:g bl: on tie Chive up. I&se t?e had assc~,b!l; to _.b .- 
the top of the stro’kc MC tiide the assembly to the right. 

QP-617 
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13.0 Hoist the center rod up out of the HSA and rcaove tie split-spxn 
sznpler from the ct=ltcT rods. 

14.0 I&move the sarrpier from the czz*z red and place the enter r0d ori 
the g-round next to the hammer. 

15.0 Remove cads from the split-spoon baxxi tig pipe wcxhts if 
n===Y. 

16.0 Op @it-spoon bad by fY.&y tapping sampk on hard sux-face. 

17.0 lL2axd leng~ of tieved sample. 

18.0 Discard the r,op and bor~m one inch of r&e& soiI mawA. 

19.0 0100x a represerizkve sec$x or lesions from t,e remaindtr of 
sa;;ipie zxovered. 

20.0 Using saiple g!oves, piax sl?;$e ii: the approptiate suxple con*ticr. 

21.0 Afirr each use kc split-vn zus; be deconwninaced. 

8.0 EQCP3~T 

- Split barrel sampIer (split ~1 

- Basket m-ems for sampler 

- pipe Wrenches, 12’ or largrr 

- Tongue depressors, wooden 

- pipe vise, 3’ or larger 

- Si&ge F?TCC, 5 lb 07 ‘h--c 

- Hand auger 

7 
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QCALITY POLICE’ .kXD 
PROCEDURE AE’PROYAL 
.L\D REJISIOS RECORD 
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STANDARD OPERATING PROCEDURE 

1.0 PLaPOSE 

To pro\ic!e general information and prccx!xzx fo: the &kler s?;?iir.g deice. 

2.0 APPLICABKLI-XY 

The bailer is designed for obtaining liquid samples. The bailer can be ~nstnxted of 
PVC, Teflon, stainless steel or a combination of these materials. Disposable bail= 
intended for one time use only are usually made from polyethylene plastic or Teflon. 

3.0 

OH?4 Field Sampling >knual 

4.0 GE?i-ERAL I?TOR.WATION 

The bailer is one of the oIdest and simpiesr methods a6lable. It consists of a 
container arJchefA to a cable which is lowered into a well to retrieve a sample. 
&,i,krs can be of various dtigns. The simplest is a weighted bottle or basally case 
Iength of pipe which Ells from the top as it is lowered into the well. Top filling 
baiks are acceptable for well purging but not for ~pling. More sophisticated 
bailers have a check valve lcxsati at the base which allows water to enter from the 
bottom as it is lowed into the we& When the bailer is lifted, the check valve 
cIoscs, akwirtg water in the bailer to be brought to the surface. More sophisticated 
baiIers are available that remain open at both ends while lowered into the well, but 
can be saki at both top and bottom by activating a triggering mcAanism from the 



7.0 PFtocEDtaE 

7.1 

71 .L 

7.3 

7.4 

7.5 

7.6 

7.7 

S&y artach sarnpie kng to the hole in the tnp of the bailer. 

SIowlv lower the baiIcr into the liquid TV be sampled. Ccc should be taken 
not to’circrp the baik into the stNcture be$g sampIe& 

Allow the b&r to fill with the Liquid berg sampled. CTstiy, a gurgling 
sound wil: be ap+t whcq tic baik is Nling. 

w-hen the bailer is full, re.move it from L!e str~mn b&n; sampied by puliing 
the sting. 

Position the hoie on kc ‘kr,o;n 0, f th: bii.Se: over the an:opriatc safipie 
axetier and pun!! ~2 on the Tstlon baLl to re!e?x the material. Altemativei) 
the sarr,plc mater, ‘al can be pxd fron L5e top of the bakr ix;0 a mple 
con+kr,e: if tie baiie: design is u oper. top type. 

A,ctpr each use, the b&z mcst be dankminated before using it again at a 
different sampling pint. Check with the Reject Chemist or the Site Supeni- 
sor for infor;r,ation on the corn d~r,*zmination prccedum to use for the 
site where sampling was done. 

8.0 EQtmln-r 

-Bail0 

B Sample string or $ylon monofilament line 

- Appropriatr decontamination suppli~ 

9.0 ATTACBJLE?;Ts 

Figure 1.0 TL!?on Ekik 
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1.0 INTRODUCTION 

This plan contains pertinent information regarding potential environmental problems that could 

occur during site remedial activities. 

1.1 PURPOSE 

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, is pieased to submit 

this Environmental Protection Plan (EPP) for the remediation of operable unit 02, soil vapor extraction 

system at the MCAS Cherry Point, North Carolina. The site location is shown in Figure I of the Work 

Plan. The activities described herein are to be conducted as part of the tasks required by the Department 

of the Navy under Contract No. D62470-93-D-3032. The purpose of this plan is to present information 

needed to minimize the hazards to human health and the environment from fires, explosions, spills, 

releases of organic vapors, or any unplanned or sudden release of constituents of concern from the 

Marine Corps Air Station. 

This plan fulfills the requirements set forth in Basis of Design Report VOC Soil Hot Spot Remedial 

Design, April 1997 developed by Brown and Root Environmental, as well as meeting requirements 

outlined in the following documents: 

l Code of Federal Regulations (CFR) 

- 40 CFR 300: National Oil and Hazardous Substances Pollution Contingency Plan 

l Corps of Engineers (COE) 

- COE EP- 1 I lo- l-8: 1988 Construction equipment Ownership and Operating Expense Schedule 

- COE EM 385-l-l : 1992 Safety and Health RequLzments Manual 

l National Fire Protection Association (NFPA) 

- NFPA 24 1: (1989) Safeguarding Construction, Alteration, and 

. Demolition Operations 

This plan is intended for use during the construction stage of the remediation at the site. This plan 

establishes guidelines which must be followed during activities at the site and must be used in 

conjunction with the other project plans and documents. 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extraction System 
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1.2 PROJECT BACKGROUND AND SCOPE OF WORK 

Project Background 

MCAS Cherry Point is a military installation located in southeastern Craven County, North Carolina, 

just north of the town of Havelock, North Carolina. The station covers approximately I 1,485 acres on 

a peninsular north of Core and Bogue Sounds and south of the Neuse River. 

OU2 is located in the west/central portion of the Air Station. OU2 is bounded by tl.,: Sewage 

Treatment Plant (STP) to the north, Roosevelt Boulevard to the east, a residential area to the south, and 

Slocum Creek to the west. OU2 consists primarily of the Site IO landfill. It also includes the polishing 

ponds (Site 46) north of the landfill, a former sludge application area (Site 44A formerly Site 45) located 

in the north-central portion of OU2, and the vehicle maintenance area (Hobby Shop) (Site 76) located 

southwest of the landfill. 

Site IO - Known as the Old Sanitary Landfill, served as the primary disposal site at the MCAS from 

1995 until the early 1980s. The landfill is approximately 40 acres in size. The former sludge 

impoundment area was closed in the mid- 1980s. This area was regulated as a hazardous waste 

management unit under the MCAS’s Part B Permit. Also, included in this site is an area that was 

formerly utilized for storage of petroleum products. 

Site 44A - Known as the Former Sludge Application Area, consists of two areas where sludge from 

the sewage treatment plant (STP) was applied. This site was regulated as hazardous waste management 

unit under the MCAS’s Part B Permit. 

Site 46 - Known as the Polishing Ponds No. 1 and 2, consists of two inactive unlined ponds that 

served as aeration basins for wastewater from the STP. The ponds are approximately 12 feet deep. 

Site 76 - Known as the Vehicle Maintenance Area or Hobby Shop, consists of a building and parking 

lot where base personnel vehicles are repaired. 

Scope of Work 
The selected remedy for soil and waste is soil vapor extraction (SVE) and institutional controls. 

SVE was selected by Brown & Root Environmental as the best available technology to remediate 

petroleum-based hydrocarbons from soil at this site. 

The in-situ treatment will consist of a network of SVE wells. Installation of twenty-two vertical soil 

vapor extraction wells coupled with fourteen existing wells will be utilized to recover volatile 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extraction System September 1997 
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hydrocarbon. The wells will be installed into four fields desyncted as hot spot areas 1 through 4. Eot 

Spot No. I will consist of SVE wells I through 9, Hot Spot No. 2 will consists of SVE wells 10 through 

IS, Hot Spot No. 3 will consist of SVE wells 19 through 22, and Hot Spot No. 4 will consist of SVE 

wells 23 through 36. The four well fields will be served by a single SVE blower that will pull vacuum 

on all four fields simultaneously. 

1.3 Nature and Extent of Contamination 

Soil, groundwater, surface water, sediment and leachate seep samples were collected and analyzed 

for a variety of parameters. Only soil and waste is being addressed in this EPP; however, for a complete 

understanding of the nature and extent of contsmination an exert from the record of decision prepared 

by Brown & Root Environmental. 

Surface Soil 
Until 1995, five soil samples had been collected at this site from depths of less than 2 feet. Three 

of these samples were analyzed for target compound list (TCL) volatile and semi-volatile organics and 

target analyte list (TAL) metals. Two of the samples were only analyzed for RCRA List 2 metals. In 

1995, thirteen additional surface soil and leachate seep samples were collected and analyzed for the full 

TCL/TAL, including cyanide. 

Only a few volatile organic compomids were detected. These include single detections of 1,2- 

dichloroethane (20 micrograms per kilogram [ug/kg]), methq lene chloride (12 ug/kg), and chloroform 

(9 ug/kg), the first two of which were found at the same location. Xylenes were detected in seven 

samples at concentrations of 1 to 11 &kg, and toluene was found in three samples at concentrations of 

1 1 to 42 ug/kg. 

One surface soil sample contained several polynuclear aromatic hydrocarbons (PAHs) at 

concentrations ranging from 140 ug/kg for indeno (1,2,3-cd) pyrene to 360 ug/kg for pyrene. This 

sample also contained the highest concentrations of the DDT isomers (35 to 43 ug/kg). Several other 

pesticides were also detected in surface soils, including chlordane (1.9 to 27 &kg), dieldrin (23 q/kg), 

endrin aldehyde (3.0 to 27 ug/kg), and heptachlor (2 q/kg). The maximum concentrations of pesticides 

were found in various samples throughout the site. Polychlorinated biphenyls (PCBs) were detected in 

only two surface soil samples at concentrations ranging from 28 ug/kg (Aroclor-1254) to 630 ug/kg 

(Aroclor- 1260). 

Metals of interest in the surface soil samples were cadmium, chromium, manganese, and thallium, 

which were detected at maximum concentrations of 6.4 mg/kg, 5 1.2 mg/kg, 2 11 mg/kg, and 6.7 mg/kg, 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extraction System September 1997 
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respectively. No single sample location contained an overwhelming majority of the tested maximums. 

The maximum values were detected at a number of sample locations. 

Past soil sampling programs were based on soil-gas and geophysical surveys, aerial photographs, and 

knowledge of existing groundwater contamination. When anomalous areas or areas of groundwater 

contamination were identified, soil borings and test pits were installed to collect subsurface soil samples. 

The analytical results for subsurface soil show that volatile organic compounds were not detected 

frequently, but were detected at notable concentrations in a limited number of samples. In addition, only 

a limited number of samples were analyzed for semi-volatile organic compounds and pesticides/PCBs. 

Fuel-type constituents, including benzene, toluene, ethylbenzene, and xylenes (BTEX), were identified 

in a number of subsurface soil samples. The vast majority of samples analyzed for BTEX did not contain 

these compounds at detectable levels. The primary detections were scattered throughout the site, with 

the highest concentrations reported in the areas used for fire training exercises in the southern portion 

ofthe landfill. The highest concentrations of BTEX (primarily, toluene, ethylbenzene, and xylenes, with 

lower concentrations of benzene) ranged from 155,280 to 617,000 ug/kg. The sample with the lower 

concentration was collected at the water table. All other sample intervals were above the water table. 

Other areas with BTEX contamination were in the area of the former sludge impoundments (1,900 

to 7,500 ug/kg); one boring south of Turkey Gut (4,830 ug/kg); and in the east-central portion of the site 

(2,174 to 10,993 ugikg). All of the samples in these areas were collected from above the water table. 

The presence of these constituents in soil appears to suggest potential source area(s) for BTEX in 

groundwater. 

Another group of compounds potentially relating to observed groundwater contamination are 

chlorinated solvents such as tetrachloroethene (PCEj, trichloroethene (TCE), dichloroethenes (DCE), 

vinyl chloride, and 1 ,l,l-trichloroethane (TCA). While not widespread, their presence also appears to 

correlate with observed areas of these compounds in the surficial aquifer. There are a few areas with 

chlorinated solvents in the soil, such as south of Turkey Gut (DCE at 6 to 4,700 @kg and vinyl chloride 

at 490 ug/kg), the area of the former sludge impoundments (PCE at 4,800 ug/kg, TCE at 800 to 880 
ug/kg, and TCA at 2,500 ug/kg) and in the east-central portion of the site (PCE at 38 t&kg). All samples 

in these areas were collected above the water table. 

Other compounds of note in the subsurface soil include several phenols found in the area of the 

former sludge impoundments. These compounds and the maximum concentrations included phenol 

(12,OO ug/kg), 2,4-dimethylphenol (4,100 ug/kg), and 4-methylphenol (27,000 ug/kg). All samples in 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extra&on System 
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this area were collected above the water table. In addition, several of the more soluble PAHs were 

detected in the area formerly used for fire-training exercises in the southern portion of the landfill. The 

highest concentrations were reported for fluorene (20,000 ug/kg), phenanthrene (90,000 ug/kg), 

naphthalene (39,0C0 ug/kg), and 2methylnaphthalene (230,000 ug/kg). The depth interval was at the 

water table. 

Pesticides were not frequently analyzed nor were they frequently detected. Dieldrin was one of the 

most commonly detected pesticides and was found at a maximum concentration of 53 ug/kg in the former 

sludge impoundment area. Other pesticides of note were chlordanes (630 ug/kg maximum) and 

4,4’-DDD (3.5 ug/kg maximum). The maximum concentrations of these pesticides were detected in the 

southern portion of the landfill. Many of the maximum concentrations of these and other pesticides were 

found at depths greater than 10 feet. This may indicate soil mixing or application of pesticides for insect 

control when various areas were receiving waste material. 

Ketones were detected in several samples. Acetone was detected at concentrations up to 5,300 ug/kg 

(southern portion of landfill), and 2-butanone was detected up to 16,000 ug/kg (east-central portion of 

site). 

A number of metals were detected in the subsurface soil samples. Many metals were detected in 90 

percent or more of the samples, with the following metals detected less frequently: antimony (13 

percent), mercury (10 percent), beryllium (32 percent), cadmium (20 percent), cobalt (41 percent), 

copper (60 percent), nickel (41 percent), selenium (33 percent), silver (9 percent), thallium (5 percent), 

and vanadium (79 percent). Metals that were detected in at least 90 percent of the samples include 

aluminum, arsenic, barium, calcium, chromium, iron, lead, magnesium, and manganese. Several of the 

metals, including arsenic, vanadium, and zinc, were detected at concentrations that are not significantly 

different from the background concentration range. The metals whose maximum detected concentrations 

exceeded the background results the greatest were antimony, barium, cadmium, copper, lead, manganese, 

and silver. Metals were not widespread or common contaminants in subsurface oil at Operable Unit 2, 

although there are a limited number of locations with high concentrations (i.e., hot spots). Copper, lead, 

and zinc were those metals which were detected frequently at concentrations greater than background 

and which appeared to be the most widespread. 

Groundwater and Surface Water 

Sur-cial Aquifer 

The most commonly detected contaminants in the surficial aquifer were monocyclic aromatic fuel 

constituents (BTEX), halogenated aliphatics (chlorinated solvents and breakdown products such as 

tetrachloroethene (PCE), trichloroethene (TCE), dichloroethene (DCE), vinyl chloride, 1 ,l, l- 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extraction System September 1997 
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trichloroethane (TCE), dichloroethanes (DCA), and chloroethane), and chlorinated monocyclic aromatics 

(chlorobenzene and dichlorobenzenes), Several items are of note in discussing the nature and extent of 

contamination in the surficial aquifer. First, there is widespread contamination of groundwater with 

organic chemicals. Those listed above are the most prevalent based on past and recent data. Second, 

the maximum detected concentrations of may compounds have declined over the years. Third, although 

no distinct plumes are visible based on the most recent sampling event, several areas of overall 

contamination can be outlined as general areas of concern. These areas of concern are those in which 

certain contaminants exceed State and/or Federal groundwater or drinking water standards. 

Benzene, TCE, and vinyl chloride were the compounds that exceeded the state groundwater quality 

standards most often. The concentration of benzene over much of OU2 exceeds the state standard of I 

microgram/liter (ug/L). Within this area of general benzene contamination, three areas of solvent 

contamination were identified. One area is located west (bdwngradient) of the former sludge 

impoundment area and extends to the south side of Turkey Gut. Another area is centered on the eastern 

edge of the landfill, and a third area is located in the southwest portion of OU2. This area may be 

associated with the fire training areas and potential use of solvents there or in the adjacent 

vehicle-maintenance area (Site 76). 

Several areas have chlorobenzene concentrations exceeding the state standard of 50 ug/L. These 

areas are as follows: (I) coincident with the solvent contamination area south of Turkey Gut; (2) an area 

in the upstream area of Turkey Gut; and (3) the areas surrounding sample OU2HP I, which is located 

southwest of Turkey Gut. 

Metals are not significant groundwater contaminants at this site. During the most recent sampling 

event, only two toxic metals (arsenic and cadmiumj were found that exceeded state standards (50 and 

5 ug/L, respectively). Iron and manganese concentrations exceeded the state standards (300 and 50 @I, 

respectively) in most of the wells during the most recent sampling event. The standards for iron and 

manganese are based on aesthetics (e.g., taste, odor, staining of plumbing) rather than toxicity. 

There is no significant difference in the analytical results for wells screened in the upper and lower 

portions of the surficial aquifer. This indicates there is little potential for nonaqueous-phase liquids at 

this site. 

Yorktown Aquifer 
The analytical results for the Yorktown aquifer indicate that metals are not significant contaminants 

except for iron and manganese. Iron exceeded the state groundwater standard in most wells, and 

manganese exceeded the standard in more than 50 percent of the wells. Organic compounds were 
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detected in low concentrations during the most recent (1994) sampling round. These include chloroform 

(1 and 2 L&L), methylene chloride (3 ug/l), and bis(92-ethylhexyl) phthalate (25 ug/l), which are 

common laboratory contaminants. However, none of these compounds were found in QA/QC blanks 

at levels that would affect the data. 

The concentrations of all metals found in the Yorktown aquifer during the most recent sampling 

event were below drinking water standards or State groundwater standards, except for iron and 

manganese. The standards for iron and manganese are based on aesthetic concerns. 

Surface Wflter 

._ 

The analytical results for samples collected from Turkey Gut and Slocum Creek in 1994 indicate that 

the suite of compounds detected is similar to the types and classes of compounds detected in onsite 

groundwater. In Turkey Gut, a sample that was located just upstream of an identifiable leachate seep 

(in 1985) contained benzene, chlorobenzene, ! ,4-dichlorobenzene, 1, I- dichloroethane, chloroethane, 

cis- 1,2-dichloroethene, and vinyl chloride. Most detectors were 1 to 3 ug/L. Chlorobenzene was 

detected at a concentration of 10 ug/l. chloroform was not detected in the surficial aquifer in samples 

collected in 1994. Another compound (cis- 1,2-dichloroethene) that was consistently found on site was 

also detected in Slocum Creek. Therefore, it can be assumed that contaminated groundwater is 

discharging to Slocum Creek. The sample in which cis- 1,2- dichloroethene was detected is at the 

downgradient end of a contaminant plume emanating from the former sludge impoundment. 

Pesticides were detected in several surface water sampl cs, although their presence may be related 

to suspended sediment material in the samples rather than actually dissolving in the surface waters. 

Pesticides were detected at low concentrations in a number of groundwater samples, although no plume 

or significant soil source area could be identified that could result in the presence of these pesticides in 

Turkey Gut or Slocum Creek. The source of these pesticides is most likely the prior or current 

application of these materials throughout the watershed, followed by runoff. 

Manganese was a prevalent groundwater contaminant at concentrations that exceeded state 

groundwater standards. It is notable that manganese was also found in Turkey Gut at similar 

concentrations. Manganese was detected in only one Slocum Creek sample. 

There is no genera1 pattern or trend in contaminant distribution in either Turkey Gut or Slocum 

Creek. 
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Sediment and Seeps 

Sediment 

Sediment analytical results for 1994 indicate that pesticides and metals are the most frequently 

detected analytes. A wide variety of pesticides was found in Turkey Gut. In Turkey Gut, the pesticide 

concentrations were found generally in an upstream sample or in a sample collected from near the mouth 

of Turkey Gut. Many of the identified compounds wet-c: detected in surface soil samples. Some, but not 

all, of the pesticides detected in Slocum Creek were also detected in surface soil samples. It is not 

known whether the site is contributing to the presence of pesticides or whether such presence is a result 

of current or past use of pesticides at the Air Station. 

The concentrations of metals in sediment in Slocum Creek and Turkey Gut do not appear to indicate 

the presence of a major onsite source area. Many of the metals are found at concentrations within 

approximately two times the background soil concentrations. Although this comparison is not totally 

valid (i.e., soils are not the same as sediments), the fact still has credence in identifying whether onsite 

soils may be contributing to the observed sediment contamination. The maximum concentrations of 

individual metals were found at all I994 Turkey Gut sample locations. All maximum concentrations in 

Slocum Creek were detected in the most downstream location. No upgradient or upslope areas could 

be identified as potential sources of these metals in Slocum Creek. 

Leachate Seeps 

The earliest leachate seep water and sediment samples were collected and analyzed in 1985 and 

1987. Additional leachate seep samples were collected in 1995. Samples were collected of surface 

water (if present) or sediment (if no surface water present) from near the four locations sampled between 

1985 and 1987, along with a water sample from a new location. One of the water samples was from a 

leachate seep/spring at the toe of the Site 10 landfill, and two were from areas of ponded surface wlter. 

Based on the 1995 results, the actual leachate seep contained several volatile organic compounds (2 

ug/L of benzene, 5 ug/L of chloroethane, and 3 ug/L of vinyl chloride) that were also detected in he 

surficial aquifer, although at higher concentrations. One of the areas of ponded water contained the only 

other detections of organic chemicals (xylenes at 2 ug/L and several pesticides ranging from 0.625 ug/L 

to 0.17 ug/L). 

Based on the 1995 results, the leachate seep contained the highest concentrations of many metals 
(except thallium). In several cases, the concentrations of metals in this sample exceeded the maximum 

detections in the surficial aquifer. These metals included antimony, cadmium, chromium, copper, lead, 

nickel, selenium, and zinc. For all other metals, the concentrations in groundwater exceed the leachate 
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water concentrations. Many of the metals (cadmium, iron, and manganese) were present at 
concentrations that exceeded State groundwater standards and/or Federal drinking water standards. 

The sediment samples collected in 1995 from previously identified (but visibly dry at the time of 

sampling) lea&ate seep locations were similar in concentration to surface soil samples. Only a few 

organic compounds were detected (monocyclic aromatics, trihalomethanes, phthalate esters, and 

pesticides) at low concentrations. The organic compounds detected at the highest concentrations were 

4,4’-DDE (69 q/kg), di-n-octylphthalate (67 ugikg), and toluene (42 ug/kg). The concentrations of all 

othe- organics ranged from 7.6 ug/kg (endosulfan I) to 25 ug/kg (gamma- chlordane). 

The concentrations of metals in these two leachate seep sediment samples were also similar to those 

reported for surface soil. However, some metals were found at higher concentrations whereas others 

were found at lower concentrations. Some of the more notable metals detections include arsenic (17.1 

mg/kg), lead (76.5 mg/kg), and zinc (80.8 mg/kg). 

Polishing Pond Sediment 
Eight sediment and soil samples were collected from the polishing ponds in 1994. The uppermost 

sample was collected from the pond sediment, and the deeper sample was collected from the underlying 

natural soil material. The data indicate that the sediments in the ponds contain a number of organic 

chemicals, whereas the underlying soils are fairly free of organic contamination. For example, pond 

sediment contains ketones, monocyclic aromatics, phthalate esters, PAHs, and pesticides at 

concentrations ranging from 0.063 ug/kg (gamma-BHC) to 13,000 ug/kg [bis(2- ethylhexyl)phthalate]. 

The underlying material contains chloroform (4 ug/kg), bis(2- ethylhexyl)phthalate (130 ug/kg), 

di-n-butylphthalate (255 ug/kg), alphachlordane (0.1 ug/kg), and heptachlor (up to 0.14 ug/kg). In 

general, the pond sediments contain higher concentrations of metals than the underlying soils. 
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2.0 ORGANIZATION STRUCTURE FOR IMPLEMENTATION 

The following sections describe the personnel and required chain of command that will control and 

direct EPP activities at the site. 

2.1 RESPONSIBLE PARTIES 

This section details each responsible party and their respective task(s). 

Department of Navy/Marine Corps Air Station, Cherry Point - The Marine Corps Air Station, Cherry 

Point is the Owner of the site and the responsible party for the site removal activities. The Navy has 

contracted Ohm to perform the remediation activities. As part of the contractual arrangements with 

OHM, the Navy’s technical representative will delegate the responsibility for the implementation of this 

EPP to OHM. Throughout the duration of the site remediation activities, OHM will notify the Navy and 

MCAS of any EPP incident as soon as possible. 

OHM is responsible for implementing EPP procedures and is responsible for all information 

contained in this EPP. Figure 2.1 depicts OHM’s organizational structure for EPP and emergency 

situations. 

2.2 EMERGENCY SERVICES 

A summary of local and state emergency service agencies with phone numbers is provided in Table 

2. I. Individual emergency agencies and responsibilities are as follows: 

Police - The Marine Corps Air Station Base police will provide police support for blocking traffic, 

directing traffic, and other related duties during EPP situations. Unlawful entry into the site will also 

be reported to the Marie Corps Air Station Base Police. 

Fire Department - All EPP situations requiring fire department personnel and equipment will be 

reported to the Marine Corps Air Station Base Fire Department. 

2.3 COORDINATION RESPONSIBILITlES 

All EPP provisions will be implemented by means of OHM’s organizational structure shown on 

Figure 2.1. OHM is responsible for coordination, training, drills, notification, and other aspects of this 

EPP. 
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2.3.1 Project Manager 

The Project Manager is ultimately responsible for completion of the project in accordance with the 

plans. He delegates the responsibility for the implementation, maintenance, and compliance of the 

project activities with the EPP and the OHM Site Health and Safety Plan (SHSP) to the site health and 

safety officer (SSO). 

2.3.2 Site Health and Safety Officer 

The SSO will be responsible for all EPP and health and safety activities for air monitoring activities, 

overseeing the decontamination of equipmen: an d materials leaving the contaminated area and for 

providing and enforcing the use of personal protective equipment and clothing, decontamination 

procedures and emergency response procedures. A Health and Safety professional will be responsible 

for training of on-site personnel. The SSO has the authority to stop any operation that threatens the 

health and/or safety of the team or surrounding populace. The daily EPP inspections and health and 

safety activities may be conducted by the SSO or the on-site superintendent. 

2.3.3 On-Site sup-intendent 

The on-site superintendent is responsible for field implementation of the EPP procedures and the 

health and safety program when the SSO is not present. This responsibility includes advising site 

vcorkers of the specific health and safety requirements and consulting with the SSO regarding appropriate 

changes to the EPP and health and safety plan. 

2.3.4 Emergency Coordinator (EC) 

The emergency coordinator will implement and coordinate all EPP procedures during spills and 

releases. During an emergency, the EC will activate alarm systems, notify emergency response agencies, 

identify the problem, assess the health or environmental hazards, and take all reasonable measures to 

stabilize the situation. The EC will also be responsible for follow-up activities after the incident such 

as treating, storing, or disposing of residues and impacted soil, decontamination and maintenance of 

emergency equipment, and submission of any reports. The EC is also responsible for personnel training 

and evacuation drills. The on-site during all remediation operations. If neither the on-site superintendent 

nor the SSO are on-site, then the responsibility of the EC will be reassigned to a qualified individual and 

so noted in the Health and Safety Meeting Notes prior to any work commencing any given day. 
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2.3.5 Site Personnel 

All site pc’rsonnel will be responsible for working in a safe and healthy manner. They will be 

required to comply with all applicable local, State, and Federal rules and regulations. 

Table 2.1 
LOCAL AND STATE EMERGENCY SERVICE AGENCIES AND PHONE NUMBERS 

Local Agencies - All Services 

City of Havelock 
Police Department 
Sheriff 
Fire Department 
New Bern Ambulance 

911 
911 
911 
911 

Hospital 

Carteret General Hospital (919) 247-1616 
3500 Arendell St. 
Morehead City 

On-Base Facilities 

Health Clinic (919) 466-3960 or 4241 
Emergency Medical 466-4419 or 911 
Emergency Fire 466-3333 or 911 
Fire Chief - Cecil Moore 466-3615 
Police (919) 466-3615 
Regional Poison Control Center 800-672-1697 

State Agencies 

State Highway Patrol 800-441-6127 
Division of Emergency Management 800-858-0368 

Federal Agencies 

EPA Region Branch Response Center (404-347-3931 
National Response Center x00-424-8802 
Agency for Toxic Substance and Disease Registry (404) 639-0615 (24 hours) 
Navy ROICCiNTR - Ens Jeff Divenney (919) 466-4736 

U.S. Coast Guard (804) 484-8 192 
National Response Center 800-424-8802 

OHM Project Personnel 

Steven Bivone, Project Manager (770) 453-7637 
Mark Wilson, CIH, Health and Safety Officer (770) 734-8086 

OHM Corporation (24 hours) 800-537-9540 
Note: Additional phone numbers are provided in Section 2.0 of the SHSP. 

OHM Project 17488EPP Operable Unit 02, Soil Vapor Extrac;ion System September 1997 

2-3 



Project Manager 

Emergency Coordinator 
(On-site Superintendent 

or Designee) 
I 

Figure 2.1 

Organizational Structure for EPP and Emergency Situations 

,= 
= v 

Z OHM Remediation - 

\ 
H Services Corp. C = Alubaidhq ofOsWb-~-‘J=’ 



3.0 MATERIALS INVENTORYAND COMPATIBILITY 

The following section contains information regarding the materials that may be involved in a spill 

or release. Table 3.1 lists quantities of the materials present on site by their type, 

*Table 3.1 

*MATERIAL INVENTORY 

Material l Unit l Location 

Diesel fuel . 1 gallon . Fuel storage area 

Gasoline . 1 gallon . Fuel storage area 

Oil . 1 quart . Fuel storage area 

Acids l TBD (2) . Decontamination 

trailer 

Cement l 40-pound bags . Blower Pad area 
Notes: 
1) Amount and storage requirements will be determined based on need and laydown space 
availability. 
2) Quantity and type of sample preservatives will be identified by need based on the Contractor’s 
Sampling and Analysis Plan. 

3.1 ON-SITE MATERIALS 

The constituents of concern for the remedial action include benzene, toluene, vinyl chloride, 

ethylbenzene, xylenes, MTBE, TPH. gasoline, and diesel. These contaminants are present ground 

water and soils at the site. On-site materials consist of soil and construction debris. 

3.2 ORGANIC VAPOR 

Organic vapor releases may occur during remedial activities. Organic vapor concentrations in the 

air during excavation, drilling activities, system startup will be monitored using air monitoring 

equipment such as a photoionization detector (PID). Air monitoring requirements are described in 

Section 7.5. 

Physical boundaries will be established to assist in the prevention of the uncontrolled release of dust 

or debris. 
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3.3 FUEL AND FLAMMABLE LIQUIDS 

To complete the project, OHM will construct an on-site fuel depot that will contain fuels and oils 

for construction vehicles. The types of materials that may be stored at the fuel depot are as follows: 

l Diesel Fuel 

. Gasoline 

l Motor and Transmission oils 

l Greases 

l Used Oil 

3.4 OTHER MATERIALS OF CONCERN 

Other materials necessary to complete the project that have the potential for spills and releases are 

listed below. The exact quantity and type of these materials will be determined during remedial 

activities: 

. Acids for sampk preparation 

. Agricultural Lime 

. Fertilizer 

. Acetone 

l Pipe Sealents 
. Adhesives 

Agricultural lime and fertilizer will be used as construction materials during the restoration of 

grassy areas along the piping routes. Acetone, pipe sealants, and adhesives will be utilized in the 

cleaning and connection of pipe joints. 

3.5 MATERIAL COMPATIBILITY 

The materials mentioned in Section 3.1 to 3.4 are not anticipated to be mixed or combined during 

site operations. All of the compatibility data that exist for each material are noted on each MSDS 

provided in the site-specific health and safety plan. 
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4.0 EMERGENCY AND DECONTAMINATION EQUIPMENT 

This section discusses the equipment necessary for emergencies, spill responses. and 

decontamination of site equipment. 

4.1 EMERGENCY EQUIPMENT 

Small-and large-scale equipment that will be used for emergency and activities are described as 

follows: 

Small-scale Emergency Equipment 

Dry-chemical, ABC-rated fire extinguishers 

Spill control equipment 

Absorbent materials 

Decontamination equipment 

Breathing respirators 

Radio and telephone equipment 

Wind socks 

Various hand tools 

This equipment will be made accessible to all on-site workers. Locations of equipment will be 

posted at OHM’s trailer. 

. Large-Scale Equipment 

. Front-end loader 

. Backhoe 

. Bulldozer 

. Excavator 

Large-scale emergency equipment will include the equipment used in the ongoing construction 

activities. Other emergency equipment will be available from the local fire department and other 

agency’s equipment if needed. Some of the equipment listed may be present on-site for use under 

different delivery orders; however, in the case of emergency all OHM equipment and rental equipment 

may be utilized by direction from the site superintendent, SSO or EC. 
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4.2 SPILL RESPONSE EOUIPMENT 

OHM will provide adequate spill response equipment and materials. Spill response equipment will 

include absorbent materials. sand, chemical neutralizers, and other spill containment devices necessary 

to prevent spill migration. Other equipment will include construction equipment used in ongoing 

construction activities. 

All equipment will be tested and maintained as necessary to assure its proper operation in time of 

emergency. After an emergency, all equipment will be decontaminated, cleaned, and fit for its intended 

use before normal operations resume. 

4.3 DECONTAMINATION EOUIPMENT 

Equipment necessary for decontamination activities will be provided, installed, and verified in 

working order prior to any site operations. Equipment for the decontamination area includes the 

following items: 

l Temporary Decontamination Pad and Sump (as needed for drilling activities) 

l Clean Water Supply 

l Detergent Solution 
. Brushes 

l Waste Containers 

Permanent storage pad and sump have been constructed in the “OHM lay down” area on base for use 

under all delivery orders. Depending on the nature of the work and the location of the work temporary 

facilities may be required. The decision of the need for temporary facilities will be discussed and 

locations/type will be determined at the pre-construction meeting. 
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5.0 SITE EVACUATION PLAN 

The following sections provide details regarding the evacuation of the site in the case of an 

emergency. 

5.1 SAFE DISTANCES AND PLACES OF REFUGE 

The emergency coordinator for all activities will be the SSO. No single recommendation can be 

made for evacuation or safe distances because of the wide variety of emergencies which could occur. 

Safe distances can only be determined at the time of an emergency based on a combination of site and 

incident-specific criteria. However, the following measures are established to serve as general 

guidelines. 

III the event of minor hazardous materials releases (small spills of low toxicity), workers in the 

affected area will report initially to the contamination reduction zone. Small spills or leaks (generally 

less than 55 gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup 

and to prevent exposure. After initial assessment of t!te extent of the release and potential hazards, the 

emergency coordinator or his designee will determine the specific boundaries for evacuation. 

Appropriate steps such as caution tape, rope, traffic cones, barricades, or personal monitors will be used 

to secure the boundaries. 

In the event of a major hazardous material release (large spills of high toxicity/greater than 55 

gallons), workers will be evacuated from the building/site. Workers will assemble at the entrance to the 

site for a head count by their foremen and to await further instruction. 

If an incident may threaten the health or safety of the surrounding community, the public will be 

informed and, if necessary, evacuated from the area. The emergency coordinator, or his designee will 

inform the proper agencies in the event that this is necessary. Telephone numbers are listed in Table 2.1. 

Places of refuge will be established prior to the commencement of activities. These areas must be 

identified for the following incidents: 

l Chemical release 
. Fire/explosion 
. Power loss 

l Medical emergency 

l Hazardous weather 
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In general evacuation will be made to the crew trailers, unless the emergency coordinator determines 

otherwise. It is the responsibility of the emergency coordinator to determine when it is necessary to 

evacuate personnel to off-site locations. 

In the event of an emergency e\/acuation, all the employees will gather at the entrance to the site until 

a head count establishes that all are present and accounted for. No one is to leave the site without 

notifying the emergency coordinator. 

5.2 EVACUATION ROUTES AND PROCEDURES 

All emergencies require prompt and deliberate action. In the event of an emergency, it will be 

necessary to follow an established set of procedures. Such established procedures will be followed as 

closely as possible. However, in specific emergency situations, the emergency coordinator may deviate 

from the procedures to provide a more effeciive plan for bringing the situation under control. The 

emergency coordinator is responsible for determining which situations require site evacuation. 

5.2.1 Evacuation Signals and Routes 

Two-way radio communication and air horn will be used to notify employees of the necessity to 

evacuate an area or building involved in a release/spill of a hazardous material. Each crew supervisor 

will have a two-way radio. A base station will be installed in the OHM office trailer to monitor for 

emergencies. Total site evacuation will be initiated only by the emergency coordinator; however, in his 

absence, decision to preserve the health and safety of employees will take precedence. Evacuation routes 

will be posted in each outside work area. Periodic drills will be conducted to familiarize each employee 

with the proper routes and procedures. 

5.2.2 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

. The emergency signal will be activated. 

. No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the site 

. will cease in order to allow safe exit of personnel and movement of emergency equipment. 

l Shut off all machinery if safe to do so. 
. ALL on-site personnel, visitors, and contractors in the support zone will assemble at the entrance 

to the site for a head count and await further instruction from the emergency coordinator. 
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. 

ALL persons in the exclusion zone and contamination reduction zone will be accounted for by their 

immediate crew leaders (e.g., foreman). Leaders will determine the safest exits for employees and 

will also choose an alternate exit if the first choice is inaccessible. 

During exit, the crew leader should try to keep the group together. Immediately upon exit the crew 

leader will account for all employees in his crew. 

Upon completion of the head count, the crew leader will provide the information to the emergency 

coordinator. 

Contract personnel and visitors will also be accounted fcr. 

The names of emergency response team members involved will be reported to the emergency spill 

control coordinator. 

A final tally of persons will be made by the emergency coordinator or designee. No attempt to find 

persons not accounted for will involve endangering lives of OHM or other employees by re-entry 

into emergency areas. 

In all questions of accountability, immediate crew leaders will be held responsible for those persons 

reporting to them. Visitors will be the responsibility of those employees they are seeing. 

Contractors and truck drivers are the responsibility of the on-site superintendent. The security guard 

will aid in accounting for visitors, contractors, and truckers by reference to sign-in sheets available 

from the guard shack. 

Personnel will be assigned by the emergency coordinator to be available at the main gate to direct 

and brief emergency responders. 

Re-entry into the site will be made only after clearance is given by the emergency coordinator. At 

his direction, a signal or other notification will be given for re-entry into the facility. 

Drills will be held periodically to practice all of these procedures and will be treated with the same 

seriousness as an actual emergency. 
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6.0 SPILL PREVENTION AND RESPONSE 

This section outlines areas of potential spill and the procedures necessary to prevent them. The Air 

Station Order 11010.1 E is included in Appendix A and should be reviewed by ail personnel in 

conjunction with other procedures Set forth herein. A copy of the draft Air Station Order 5090.7 is also 

included in Appendix B. OHM will elect to follow the more stringent of these two orders. 

6.1 POTENTIAL SPILL SOURCES AND PREVENTION PRACTICES 

The following section details OHM’s procedures for implementing this portion of the EPP. Potential 

activities include containment, collection, and material disposal or reuse. 

6.1.1 Fuel Storage 

Vehicle fuels and oils will be stored in fuel depot areas in approved storage containers. The fuel 

tanks will be anchored to the ground, stabilized on skids, or placed on sadd!es to prevent over turning 

and rolling. Containers will be placed outside of the maximum turning radius of all vehicles, as well as 

turnaround or unloading zones. Secondary contaimr.ent is required for all fuel containers larger than 5- 

gallons. Secondary containment will be 110% of the aggregate storage volume. All tanks will be 

placarded with the National Fire Safe system for hazardous material classification and the tanks will be 

properly electrically grounded. 

6.1.2 Hauling Activities 

Any spillage that occurs during any hauling and transport activities will be contained within the 

containers at OHM lay down area until appropriate characterization of waste stream and disposal is 

identified. All vehicles prior to leaving the site shall be inspected and routed to the decontamination area 

for either dry and/or wet decontamination of exterior and/or wheels. 

6.2 EXTERNAL FACTORS 

The following describes actions to be taken to alleviate effects to public health and safety or the 

environment from factors external to the site. 

6.2.1 Power Outages 

Power will be from utility service drops and/or contractor supplied generators. OHM will have 

access to a backup generator in case of failure of the primary service drops and/or generator(s) where 

such failure may impact the public health or safety of the environment. 
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6.2.2 Severe Weather 

short-duration, high-intensity rain showers may create unexpected erosion and drainage problems 

such as slope and containment berm erosion. Immediately after such events, all co~~taimnent devices will 

be closely inspected for structural and practical integrity. Also, spillage or leakage will be immediately 

corrected. Repair to these containment devices will be made as soon as possible or at least before 

construction continues. All excavated materials should be covered and secured as when possible. See 

Erosion Control Plan for a more detailed discussion. 

6.2.3 Hurricanes 

When a hurricane warning is issued equipment should be removed to a safe location as time 

provides. Evacuation of personnel should follow the designated Inland route and abide with directions 

given by the local emergency management agency. 

6.3 PROTECTION OF NATURAL RESOURCES 

Protection of natural resources will be in accordance with the Erosion Control Plan. 

In general, OHM will limit the extent of clearing operations to the areas required for access to hot 

spot areas and support facilities. All reasonable attempts will be made to keep the construction areas to 

a minimum; similarly, the size of staging and support zones will be kept to a minimum. Where possible, 

piping is to be located along the roadway. Mounding of soil over the piping is preferred to trenching. 

All reasonable attempts will be made to minimize landscape defacement. Wetlands areas will be 

avoided when possible. This will include the trimming of trees and brush instead of removal, wherever 

possible. It is anticipated that some of the trees along the piping route will be removed. Operation of 

equipment will be limited to the confines of the construction areas to minimize the potential for residual 

damage to cap. 

It is expected that restoration of the grassy areas along the piping route will be needed. Like flora 

and grasses will be used. 

6.4 DUST CONTROL AND EROSION PROTECTION 

Water trucks with sprinkling attachments will be used, as necessary, to control dust in the excavation 

areas and during placement of fill materials in the trench area and treatment plant excavation area. The 
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water source for the trucks will be approved by the ROICC prior to utilization. Water will be appli-d 

in sufficient quantity to prevent creation of dust, but excessive watering that may result in a muddy 

condition that may be transferred to the haul roads will not be permitted. Determination of the need for 

dust control will be the responsibility of the OHM site superintendent as dictated by changes in site 

conditions on a continuing basis. 

OHM Project 17488EPP Operable Unit 02, Soil Vapo; Extraction System 

6-3 

September 1997 



7.0 PREVENTATIVE ACTIONS 

This section discusses the daily inspections that will be performed to ensure a safe working 

environment for both site and base personnel. 

7.1 INSPECTION 

Daily inspections of site areas will be performed by OHM’s site-superintendent to ensure that 

procedures for proper storage, handling, and transport of materials are being followed. Inspection and 

monitoring methods will be through visual observation. Monitoring equipment as described in Section 

7.5 will be used when necessary. Such areas include the follo&ng: 

. Excavation areas 

. Fuel depots - various fileIs and oils 

. Erosion control measures 

Other areas and items that will be monitored and noted in the site logbook: 

. Evidence of spilled materials along drainage ditches 

. Effectiveness of housekeeping practices 

. Various shipping and storage containers used throughout the site 

. Disposal staging areas 

. Proper placards and labeling of truck and tank contents. 

7.2 EOUIPMENT MAINTENANCE 

All construction equipment will be properly maintained to ensure safe operation. Equipment 

(especially trucks) will be properly maintained to minimize spillage or leakage which may occur during 

on-site transport operations. Further preventive maintenance on trucks is described in Section 7.4.2. 

7.3 CALIBRATION OF MONITORING EOUIPMENT 

It is important that all environmental monitoring equipment be calibrated so that accurate readings 

of potential spilled or leaked materials may be detected upon inspection. Calibration frequency and 

procedures will be followed as per the manufacturer’s recommendations. OHM will retain calibration 

records on site. 
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7.4 HOUSEKEEP PROGRAM 

OHM’s housekeeping program includes many items such as: neat and orderly storage of materials, 

proper truck and tank placards, prompt removal of spillage, reguiar refuse pickup and disposal, 

maintenance of roads and surfaces, and provisions for the storage of material and equipment to keep 

them from protruding into walkways, or roads. 

Orange construction fencing and straw bales and lighted barricades may be utilized to prevent foot 

traffic and vehicle traffic from inadvertently slipping or backing into open trenches. No road crossings 

will be left opened over night. 

7.4.1 Small Spillage 

Small spills may include solid materials or liqllid materials being mishandled, dumped, leaked, 

knocked over, etc. Any material spillage will be immediately contained and collected and placed on the 

pad for later disposal located at OHM’s lay down area. Excavation of trenches and treatment pad area 

will be performed such that exposed source material remain: within the limits of excavation or 

transported to the OHM’s soil stagin, ~7 area for characterizatio,l and ultimate disposal. All spilled liquids 

will be contained and collected by absorbent materials and the materials taken to the OHM’s staging area 

for characterization and ultimate disposal. Spilled fuel and impacted soil will he transported to the 

staging pad for later disposal. 

7.4.2 Trucking 

All hauling vehicles will be maintained in good operating condition. Tires will be properly inflated 

and will have adequate tread depth as per the tire manufacturers’ recommendations. Trucks will not be 

overloaded, since overloaded trucks increase the possibility of material spillage. Truck and gates will 

be inspected to ensure they close and seal properly. 

7.4.3. Vehicle Decontamination 

Vehicle decontamination will be dry brush as needed when leaving the trenching area. This will 

reduce the amount of material that falls onto base’s streets, which same will be removed as described in 

the Small Spillage Section 7.4.1. 
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7.4.4 Worker Training 

All employees with the potential of exposure to hazardous substances will be required to attend and 

complete an Occupational Health and Safety Administration (OSHA) 40-hour Health and Safety Course 

(Hazardous Waste Operations and Emergency Response) as per 29 CFR 19 1 O-1 20. Employees having 

this training will attend an 8-hour OSHA refresher course if the 40-hour class was taken over 1 year 

before that employee is to be on site. 

The site specific training program will involve at lease one hour of instruction per employee. At a 

minimum, the training program will ensure that personnel are able to respond effectively to emergencies 

by familiarizing them with emergency procedures and emergency equipment systems including, where 

applicable: procedures for using, inspecting, repairing, and replacing emergency and monitoring 

equipment; key parameters for automatic cut-off systems; co .munication and alarm procedures; 

response to fires and explosions; site evacuation procedures; and, shut-down of operations. III addition, 

the employee training program will address other aspects of the EPP, such as preventive maintenance, 

inspection and monitoring, housekeeping practices, etc. 

Job specific EPP and health and safety instructions will be reviewed before beginning each new 

phase of work. Weekly, or more often if conditions require, the SSO or On-Site Superintendent will 

conduct follow-up training related to the change in operations or any other training deemed necessary 

by the SSO. OHM will hold daily safety meetings prior to work to discuss the current project site safety 

considerations. 

Site evacuation training will be provided as described in Section 5.0. 

7.5 AIR MONITORING REOUIREMENTS 

Air monitoring will be performed as required in the SHSP. A PID will be used to provide real-time, 

semi-quantitative data on total organic vapor concentrations in and around the breathing zone of workers 

and downwind of site activities. This instrument will be calibrated daily and organic vapor concentration 

will be monitored during site activities. 

The SHSP identifies additional air monitoring instrumentation. It also defines action levels for 

upgrading employee protection and instituting emergency actions. The air monitoring will determine 

concentrations of site contaminants within the ambient air and workers’ breathing zone. The air 

monitoring measurements will be compared to OSHA standards which are the basis for defining the site 
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action levels. The SSO will make the decision regarding equipment upgrades and emergency actizm 

based on the air quality measurements. 

A wind sock will be installed to monitor the wind direction. The wmd direction will be noted by the 

EC and other evacuation leaders so that evacuation procedures place personnel upwind of the situation. 

The wind sock will be placed in the project trailer area. Ribbons or “mini-socks” maybe employed along 

the trenching activities and during startup procedures to assist the SSO in gauging wind direction. 
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8.0 EROSION AND SEDIMENTA TION CONTROL 

This section discusses general erosion and sedimentation control measures for the project. Details 

for erosion and sedimentation control can be found in the Erosion Control Plan. 

8.1 FEAI’URES OF PROJECT AREAS 

Figures 2 and 3 in the Work Plan depict the selected route for the piping lines and the location of the 

SVE /AS equipment. The Erosion Control Plan was submitted for review and acceptance by the State 

of North Carolina under the Operable Unit 0 I, interim groundwater remedial project. If any notations 

or directions differ from those contained the Control Plan and +his report, then the Erosion Control Plan 

will govern. 

8.2 UPGRADIENT WATERSHED 

Piping lines - the existing drainage ditches and s-,vells in the topography along the piping rotites will 

be used to divert upgradient run-on around the construction areas. The diverted water will follow the 

existing drainage flow pattern where ever possible. 

8.3 PROJECT ACTIVITIES 

The anticipated project activities that require erosion and sedimentation controls are described in 

the following sections. 

8.3.1 Site Preparation 

The SVE System site will be cleared and grubbed and silt curtains placed. These sedimentation 

devices will be monitored and repaired as necessary until project completion and acceptable germination 

of grass. 

8.3.2 Site Regrading and Revegetation 

The final task at the site will involve the regrading and revegetation of the project areas. All silt 

fence will be removed after vegetation is established. The areas disturbed for any ancillary features will 

also be seeded after the facilities have been removed. 
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8.4 TEMPORARY CONTROL MEASURES 

The specific use and types of the controls will be described in Erosion Control Plan. All controls 

will comply with the technical specifications and the drawings presented in that report. 

8.4.1 Silt Fence 

Silt fence will be utilized as a temporary sedimentation control measure around the construction 

areas. Silt fence will also be placed as necessary to accommodate site conditions at the direction of the 

site superintendent and/or ROICC along the piping runs. 

8.4.2. Straw Bale Barriers 

Straw bales will be used in places where flow over disturbed areas must be minimized while 

vegetation is established. Locations of the straw bales, if used, will be decided in the field. 

8.5 PERMANENT CONTROL MEASUREC, 

This section describes the various permanent erosion and sedimentation controls that will be used 

during and upon completion of excavation and trenching activities at the site. All controls will comply 

with any technical specifications presented in the Design Submission and the Erosion Control Plan. 

8.5.1 Vegetative Establishment 

All access areas will be vegetated upon project completion with a long-term seed mixture. No other 

permanent control measures are anticipated. Trees destroyed along the pipe line will not be replanted. 

These trees will be left in woody area for wildlife habitat. 

8.6 MAINTENANCE PROGRAM 

Maintenance of the erosion and sedimentation controls during the project will be performed by OHM 

site superintendent or his designated representative in his absence from the site. All controls will be 

inspected daily, as well as after each storm event. Any changes to the Erosion Control Plan will be 

documented in red on a control sheet. A weekly record will be turned into the ROICC showing any and 

all changes that occurred in the implementation of the Erosion Control Plan. Sediment removed from 

controls will be collected and bulked with excavation materials for off-site disposal. 
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S?ILL REPORT YEHCRAWOUM - SMPLE FORMAT 

AirStdO 11010. iE 
23 Se? 1991 

The following format should be followed in submitting a spill regort: 

WIT/ACTIYITY) 
Marine Carp Air Station 

Cherry Point, North Catolfna 28533~50C0 . 

6230 (code) 
(OdG!) 

From: (Unit/p.ctivity) 
To: Natural Resources and EnvironaentaI Affairs Officer 
Vta: (Chain of CoTand) 

Subj: POL AH0 HM/HW SPILL REPORT 

'Ref: (a) AirStaO *11010.1 

I 

1. Per the reference, the following report of a hazardous substance spill is made: 

. a. Date: (Date soil1 occurred) Time: (Time soil1 occurred) 

- b. Unit: (Unit resoonsible for soil11 . 

c. Name/Rank: (Name/rank of person reporting soil11 

d. Location: (Location of spill, squadron, building, etc.1 

e. Amount/Type: (Amount and type of hazardous substance suilled) 

f. Elimination Steps: (Steos used to eliminate soill/fire hazard) 
. 

9'. . Response Supervisor: Name/rank resuonding Crash/Fire/Rescue 

4. Wotification (checklist): 

( 1.1 

(21 

(31 

(4) 

(51 

Security Department, Fire Oivision (2241/3333) Yes Ho 

Ft40 (43631 Yes NO 

NREAO (4591 w'orking hours only) Yes No 

Duty Officer (of unit if after hours) Yes No 

Naval Hospital Industrial Hygienist (3833/4561) Yes HO 

t. 

ENCLOSURE ( 3) 



AirStaO lLOlO.LE 
23 Sep 1991 

2. A@@itional Cements: (Cause of ~~111, des;rip'ign of damdac. e7.c. I .- 

3. Section Leader's Signature: 

4. Supervfsor's Sfgnature: . . 

. 

. 

. 

ENCLOSURE (3) 

2 



From: Connanding General 
To: Distribution List 

Subj: CIL.ANO tiAZAR0OUS SUBSTANCES S?ILL CGNTINCEHCY PLAN FCR MCAS, CilERRY PCiNT, 
MCALF, BOGUE, AN0 MCOLF, ATLANTIC 

-' Ref: (a) Federal Water Pollution Control AC: of 1972 (as amended) 
(b) MCO P11000.8 Real Property Facilities Hanual, Volume j 

Encl: .(I) Spill Prevention, Containment, Cleanup, and OisposaI Guidelines 
(2) Petroleum, Oils, and Lubricants (FCL) and Hazardous ?!aterial/tizz~rdccs 

bid SC2 (HM/Hii) Spill Contingency Plan 
(3) Spill Report Hemorandun - Sample Format 

1. Put-3052. To revfse existing POL's and Hn/HY related pollution abatement and 
prevenzton prccedures for HCXS, Cherry ?o;nt; +!CALF, Eogue; and HCOL.F, Atlantic; 
and to provide a coordina ted response capability for oils and hazardous substance 
spills that may pose a threat to public health, welfare, environment, and fish 2nd 
wildlife in ac:ordance with references (a] and (b). i 

f.- 

( 
2. Cancellation. AirStaO IlO!O.lD. .- 

..__ - 
3. Backgrcund. It is the continuing policy o? the Cor;r;,and,ing General to 
actively parzlcipate in environmental pollution abatement, to take positive 
planning and programing action to abate and correct Pot's and HH/HU related 
po'llution problems, and to incorporate appropriate pollution control and 
prevention facilities in all new c3nstruc,r *';on aboard HCAS, Cherry Po in:; HCALF, 
Bogue; and MCOLF, Atlantic. The intent of this policy Is to carry out the 
applicable measures of federal, state, and cs~nty regulatory'agencies and to 
prohibit the discharge of POL's and HH/HY. 

4. Resoonsibilities 

a. Unit ccmmandets and departr;ept heads are responsible for preventing 
spillage and other unautnorited discharges of POL's and HM/HW within their own 
areas; developing and implementing plans and procedures to prevent, Contain, and 

Clean up spillage or unauthorized discharge; and to report spills in CmglianCe 
with applicable laws, rules-and regulatfons, and enclosure (1). 

b. The Station Fire Chief or his designat representative will provide 
ini.;ial response, containment, and assistance on any reported spill of Pot's and 
HWHY as outlined in enclosure (1) and shall act as on-scene courdinator (GSC) 
until relinquishing control to Facilities Chintcnancc Dcpartmnt (R40) for 
cleanup. The Security Oeoartment, Fire Division, will provide a spill response 
truck. Materials to stock tne truck will be provide4 by FHD. 



AirScdO 11010.1E 
23 Se? 1991 

,’ C. Tne S-z. Marine ;irng Suoport Squadron-271 (MWSS-271). MCXL?, Bcgue, "iI/ 
develop and inpiement d writZen proceaure for the containmen: and cleanup of POL's c- 
and HH/HY spills dbodrd MCALF, Sogue, and forward copies to the Natural Resources: 
and Environmental Affairs Officer (HREAO), the Station Fire Chief, Joint Safety c 

va? 
ii: 22 

Mdqager, Preventive Medicine Officer, Facilities Maintenance Officer (FHO), HE 
Hospital/lndus trial Hygiene Officer, and the Director of Suryly. Procedures u 
consistent with applicable regulations and ef!ClOSUE? (2). . 

d. Prior to approval of training exercises at WCOLF, Atlantic, the Operat 
Directorate shall require each, unit to submit spill contingency plans specific 

ions - 
to 

the planned exercise to HREAO. Spill contingency'plans shall list ttz equipmen; an: 
resources the unit will have on hand, and must demonstrate that the unit can con:?i;: 
and dispose of spills without relying on the limited garrison forces l.OCdted at 
MCOLF, Atlantic. Spi 11 contingenry.plans_shaI.U~Uau_ttle_sanege~~al f-otmx .as __ 
enclosure (21. 

The NREXO will maintain overall cognizant, 
planeand: 

0 of tne POL's and P&l/l-Iii manageaenr 

: (1) Report and enforce regulations on unauthorized discharges of Pot's ant' 
HM/HX and related significan t environmental problems involving unauthorized handlih; 
and disposal of POL's and IM/HW regulated by federal, state, and local authorities. 

(2) Provfde administrative and technical training/guidance as related to 
thi's Order. 

(, f. The F?40 or his desfgneo will: (. 

(1) Assume responsibility as OSC upon arrival at the scene of a POL or HH,i 
spill unless the spill requires self-contained breathing apparatus and/or 
.encapsulation suits. Under these conditions, the Fire Division will retain 0.X 
cognizance until the specialized protec t;ve equipment Is no longer required, then 
the MO will assume the OX role. L 

. . (2) Assume responsibility of OSC upon arrival at the scene of a POL or KY/s; 
spill once the Station Fire Chief or his representative has determined it is safe tz 
do so. I 

(3) Provide central storage, collection, and transportation of HU and wdstt 

petroleum prcducis (in designated areas) aboard MCAS, Cherry Point. 

(4) Be responsible for the administration of a Station HU storage/transfer 
facility. . 

a.* 

(5) Periodically inspect and majntain jn good working order dll.bo~s;’ 

skinxner C;zs, and/or related facility/structure at Station drainage checkpoints and 
the Wavy Boat Docks. 

. (6) Maintain a Spill Response Team ulth appropriate personnel trainfng and 
backup suppor t as directe4 by this Order. 

2 



9. The Chi*f PeCZy Cff!C?f, u’,illt.p god’, DOCkS, is res;oc;iJ]? for:. c 

(I) Training Navy Utility Boat Oock personnel t0 incluce POL spill clednu; 
anO the use of the bQOm for Spill COntainmerlt in l~r;: oodies of water such as 
-jlocum and Hancock Creeks and the Heuse River. 

(2) Deployment and retrieval of tne bocms which are staged at the decks. 

h. The Civilian PerSOnne’l k!pafLTent will provide training for OSC and cleanu; 
workers to meet Occupatianal Safety and Healtn ACFiIinistrdticn (OSHA) and Resour:? 
Conservation and Reccvery Act (RCi?X) requirements. 

The Provost Marshal Officer will 
spili*site when requested by the.oSf 

provide personnel to control access tz trt 
in order to preserve tI?e sdfety of the res;,"r;z? 

crew or other persons nearby. 

5. Action. Prohibit the discharge cf 
streams, rivers, adjoining shore1 ines, 

- Cherry Point; MCALF, Bogue; and MCOLF, 
necessary a... p+ion to assl;re compliance. 

POL's or HM/HW into or u;on the land, 
or navigable waters in and around MCAS, 
Atlantic. Cognizant officers will take 

6. Summary of Revision. This Air Station Order has been completely revised and 
shoula be revlewea ln its entirety. 

7. Concurrence. Tt,z Countanding General, 2d Marine Aircraft Wing; the Conanding 
Officer, Wava 1 Aviation Oepot; the Commanding Officer; Naval Hospital; the - 
Conznding Officer, Combat Service Support Detachment-21; and thz Property Dispc: 
Officer, Defense Reutflization an4 Marketing Office, concur v'th the contents of 

.- - this Order insofar as it pe, r:dins to members of their cmmancs. 

Distribution: A-2 plus LC (5) 

. 

c. 
3 



1. The prevention of PO? and HMIH'ri spills and the resultant envircnmental dana;? is 
the responsibility of all unit com;lanCers. 

2. All unit cc,mmanders and department heads will publish and prcninen:ly PCS: 
dltectives setting forth detailed policies and procedures for the,control, disposal, 
and prevention of hazardous substanc, = and POL pollution applicable to their 
organizatfcnlarea and consistent witn this 0, f?r and aoolicable regulations. 

3. All unit cwmanders and departzen: heads will tzh: the following actions: 

a. Take positive measures tb prevent S;lii:S to include a semiannual review of 
the maintenance, operational implementation, ar;d trainiq prccedures us26 when 
handling POL's and HWHW. 

b. Conduct inspection of areas and facilities assigned to ensure compliance 
with published procedures and/or directives. A HY/Hti coordinator desicjnated by uni: 
commanders/department heads shall: 

(1) Inspect areas of responsibility to ensure that no Pat's or hazardous 
substance is creating or has created a spill and keep inspection records. 

(2) Inspect containers of POL's or HM/HW to ensure that they are in good i 
condition. This is of particular importance for containers of corrosive materials. 
Further ensure that containers are capped, plugged, and/or protected to prevent 
Infiltration of rainwater. 

c. Establish immediate action orocedures to improve poliution controls 
including the stocking of materials ,equired to contain and/or clean up small POL 
and HWHW spills. L 

d. Ensure that all personnel within *their command are thoroughly indoctrinated 
regarding the environmental impact of Pot's and HWHW. 

e. Encourage maximum reuse of technically contaminated fuels by multi-fuel, 
engine-powered tactical vehicles. 

f. Other POL's may be deposit<< in apprcvcd containers for recycling or 
disposal. Contact FMO, extension 4364, to arrange for pickup by FMR a?d testing by 
NREAO. 

. . 9. PCL saturated soil and/or cleanup material should be disposed Of aS directed 
by the OX and any removed soil should be replaced Mith fresh earth and reseeded. 

h. To dispose of water-,cnntaminate: aviation fuels, contact FMO, extension 
4364. 



I 

N
 

(0
 

a 
0 

ct
 

3 
tn

 
*. 

,t 
cb

 0
 

u 

a 
-ix

 
n 

w 
PI

W
 

0 
-9

.u
 

O
cT

3W
. 

a 
-ln

Ln
 

m
 

C
D

 
L-

3 
-. 

0 

aw
e-

-’ 
v)

 
1.

. 
Y 

i 



b. Fuel Si3f24 in cac:ical refueling Systems w;ll be orooe+jY diked aq rrqU,p/ 
by current reguldtions; i.e., the dike ~3: be c:p,>le of coh;2inihg af Ieasy 1 112 
times the volume of tne container. 

c. Yhen using fuel tanker vehicles, the following ac:ions will be taken: 

(1) Hoses, nOi!zleS, and COnceCtiOnS niil b? Checked frequently for 
serviceability to avoid leakage of fue;. 

. 
(2) Refueler/defueler op?rators will stay with the vehicle.during 

tefueling/defueling operations. 

(3) Refueler/defueler vehicIes containing fuel will 3e parked in such a _ 
manner- as to avoid the pass iSili ty of fuel en:er ing natural or manmade drainage . 

systems. 

(4) During recirculation operations, no --les will be secured to the vehicle. 

. 
(5) All waste petroleum prOducZs gener:",ed during field exercises will be 

stored (55-gallon drums, etc.) and disposal instructions obtained from the NREA3, 
extension 4186. 

5. Unit commanders and deparLTent herds should contact the Facilities Development 
Officer, Facilities Directorare, for tenporaty and petaanent facilities nee4ed at 
their sites for storage of POL's and WHU. Prevention of POL.and HM/HW spills, 
through proper storage and handling, shall be achieve4 by strict adherence to ( 
procedures outlined in these guidelines. .- 

. 

. 

ENCLOSLIRE (1;~ 



I., /. 

. ' * . 
1. Resortinq Spills of POL's and HM/HY. All spills of POL's or HM/k! shall be 
repot tea ;mealately ant fo) )oweQ up Dy sL7ill resor: 
responsible parties (OSC to WREAOI. 

meaorandun, enc lasure (3 1, t: 
The report shall include the approximate 

amount, type of substance, 
if contained and if 

and movement of the substance to any drains.or waterways 
cleanup is in progress, plus the naze-ana phone nu=Der of tke 

repotting personnel. 

2. Runway Areas. POL's and/or HM/HW sgi:is on runways shall De resorted 
imediately to tne Crash Crew Officer, extension 2131/2GZO, giving the aD3ve 
fnfonation. The Crash Crew Officer will dispatch personnel to contain t-he spill. 

3. Non-Runway Areas. POL's or W/Ml sqills shall be repot:24 immediately ts t.r;e 
.Fire DivTs1on, extension 2241, who will respond and notify FIG. 

C.’ HM or HY Spills. Spills of HM or HW, regardless of their location, shall De 
reported as aDove. hM or HN will be contained with an absorbent material but will 
not be removed until authorized by the NREAO or the designate4 HM Industrial 

__ Hygienist. 

d. Reporting Otf-Station. The North Carolina Division of Environmental 
( 

t 
Management ulii De contacted by the NREAO when a spill enters any type of water 

s. source. I After apprfsing the Dlrector of Facilities, the WREAO will be responsible 

t 
for plxing the ca? 1 during normal working hours. After norkinq hours or when the 

'- - lREA0 is not available, the OX shall assume this responsibility. As soon as 
practical thereafter, the NREAO shall draft a message to cognizant parties as 
required by applicable MC directives. 

e. Resoonsibilities for Ensuring Personnel and Public Safety. .If a spill 
threatens surrounalng clvlllan comunttles, tne OX In cnarge of spill removal shall 
contact the Joint Public Affairs Officer, the designated HM industrial Hygienist, 
and the Station Security Officer. The provisions of the Mutual Assistance Agreemen: 
for Hazardous Materials Spills and Leaks apply. . 

f. Posting Soil1 Contingency Procedures. Notices will be posted in a prominent, 
highly vislole locatlon in every Duiioingjtank locution and field service location 
where POL's or HX/HY are stored, usea, and/or generated. These notices rill be 
issued by the OSC (i.e., FMO) upon request of unit comnanders or department head: 
and will contain the following information (may be type4 or printed on yellow paper, 
8 I/2 by 11 inches, and placed in plastic or a picture frame): 

'In case of a POL or HH/HW s.pill: * - 

On Han-Runray Areas: Call Security Department, Fire Division 

On’Base..;.i...............:..2241/333 3 
Off Base..................r66-224i/333 3 

ENCLOSLlRE (2) 
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AirStaO 11010.1E 
23 Se,,, 1991 

On Runtidy Areas: Cd1 i irdsf! C~PW Off ~c+ 

On Ease . . . . . . . . . . . . . . . . . . . . . . . . 213:;2423 

Report to NREAO, extension 4185/3631. substance spilled, estinatecl quanti:y, 
movement of substance in water, and name and telephone nuaher. 

Remain in area at a safe distance. Do not wash down with water and keoo 
personnel out of the area. Block run-off with earth materials when possible to 
prevent spreading.' 

2. -Soil1 Containment and Cleanuo 

a. After notificatio'n by the Fire Oiil’sion’ and/or Crash Crew Officer, the 
appropriate OX shall take the following actions irznediately, including activdti:; 
the Oil Spill Response Team when required. 

b. Small Soills (less than one gallon) 

(1) Gasoline or fuel oil spills that occur at refueling and or defueling 
locations from over-filling or &low-back must be reported to RREAO, extension 
4186/3631, who will notify the appropriate OX, if requited. The spill must be 
promptly cleaned up, noraally by the person at the scene. 

t 
(2) Containment Procedures Prior to Arrival of On-Scene Coordinator 

. (a) 00 NOT FLUSH INTO STOR!l SEiiER OR DRAINAGE DITCH. 
c 

(bl Cover entire spill with sand or absorbent material and continue :. 
add more material as long as the liquid appears on the surface of the sand or 
absorbent material. 

(c) Clean up contaminated sand or absorben, f material with brooms an:: 
shovel and place it in a metal container for disposal or possible reuse. . 

. (dl Reapply a second coat. of sand or absorbent material in a very l';n: 
layer to assure all gasoline or fuel oils have been blotted up. Brush material bzcr 
and forth over the area and sweep up completely and containerize. 

(3) After completion of spill cleanup, if storage bins of sand or absor:?n: 
material are one-half full or less, request (via chain of command) the purchase of 
additional material. 

.C* Soflls (more than one gallon1 On Runway Areas (paved or unoaved) 

(1) Reporting: Call Station Crash Crew, extension 213X/2420. 

(2) Containment Procedures Prior to Arrival of On-Scene Coordinator 

(a) DO HOT FLUSH INTO STORY SEW OR DRAINAGE DITtH. 

ENCLOSURE (2) 
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(II) Tt,.z person on site snail erec: a two-t3 tnref incn his3 sand gr 
edrtn dam dornstfedm and/or in the direction : JC the spill is flowins. A trenc.7 cr 
sump may be used in lieu of a dam. 

(cl Apply sand or absorbent materials that are available ar3unC the 

perimeter of the spill until the Station Crash Crew personnel arrive. Keep othep 
personnel away from the area. 

(d) Station Crash Crew personnel Wall continue abatement methods using 
equipment available until the appropriate OX arrives to determine furzher 
containment and cleanup requirements. 

d. Soills (more than one gallon) on Non-Runway Areas 

(1) Reporting: Call the Fire Division, ex;~n;fbn'224i/3ji3: .'.* 

(21 Containment Procedures 

(a) DO HOT FLUSH IHTO STORM SE'riER OR DRAINAGE DITCH. 

(bl The person on site shall erect a minimum three inch high sand or 
earth dam downstream and/or in the direction the spill is flowing. The dam should 
be made higher if the liquid pool behind the temporary dam rises to within two ._ 
inches of the top. A trench or sump may be used in lieu of a dam. 

(3) Apply sand or absorbent materials that are available around the . 
perimeter of the spill until the Fire Division arrives. Keep other personnel away 

( 

.- 
from the area. 

(4) The Fire Division shall cont'lnue abatement methods using equipment 
available until the OX arrives to determine further containment and cleanup 
requirements. 

I 
(5) The liable unit or activity shall install dams;straw barriers, 

absorbents, pumping equipment, and other abatement or cleanup equipment as dirkted 
by the OSC, witn assistance from the Spill Response Team. 

e. Soills Entering Storm Drainage' Systems 

(1) Reporting: Call the Fire Division, extension 2241/3333 immediately and 
emphasize that the liquid has enterer' a catchbasin, manhole, drainage ditch, or any 
structure (pit) below gruund. 

. 

(2) Containment Procedures Prior to Arrival of On-Scene Coordinator 

(al OD NOT ADD YATER TO FLUSH !llT STOkM SEYER OR STRUCTURE. 

(b) The person on site shall apply sand or absorbent mher.ials.that are 
available around the perimeter of the spill and at the manhole or catch basin until 
the Fire Division arrives. 

i 
ENCLOSURE (2) 
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(c) ine Flte illvision snail con::nue abarement metECC; usin,- (=,;di;lrJ 
available until the agpr3pria:Z OSC arrives Lo cttnrmine furtner con;ain47eflt 
cleanup requirements. 

(Cl Tho liabie unit at activity, in conjunction ui:h the Spi 11 Resoons: 
Team, shall place oil bocns across the storm drain to prev=nL further ContaminaLiz-. 
After boons are in place, cleanup will be initiated. Action may include the 
following: 

1 All confined spaces mUSt’ be certified "gas-free" prior to entry. 

2 Inspect downstream manholes fcr evidence of oil prS~ression 
low flow, ins:all straw barrier or toward discharge.- If storm system has a very 

absorbent dam inside manhole. 

3 Install plug in upstream 5 
flow exists to heTp curtail spill movement. 

ide of manhole spill if extremely 1~” 

an open ditch, install straw bale 12 7 : 4 If the drainage system ha: 
or dbsorbent dam 70 collect spilled materials 

explosions. 
2 Isolate street with contaminate4 manholes to prevent fires or 

(3) The appropriate OS C shall determine further containment and cleanup 
requirements after arriving on the scene. 

! 
f. Spills Entering Surface k'aters 

c 

(11 Reporting: Call the Fire Oivision, extension 2241/3333 immediately ani 
emphasize that the liquid is dischargir? directly into the surface waters. 

(2) The Fire Division will notify HREAO imm~iately. : 

(3) Containm&t Procedures Prior to Arrival of OSt l 

. (al The person at the site should check the source of the soil1 to be 
assure4 that no further discharge can occur. Close valves, remove hose, or 'isola:? 
the source to prevent any further release of materials. 

(b) Do not allow bo ;:s or equipment to enter the surface waters whet" 
the spill has Occurred. If surface type oil absorbents are available, begin 
spreading this material wherever an oil skim is observed. CO not enter the water 
to apply this xtterial until the Ffre Division artIves. 

. 

(cl The Fire Division shall cortlnue abatement methods using equipmen: 
avaflable until the appropriate OX arrives to determine further containment and 
cleanup requirements. . 

ENCLOSURE (2) 
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(a) The lid012 UfliC Or dC:lvlty, in C~fl~uflC:iOn rtr,h :!ll Soiil Resoqns? 
Team, snail install Dooms, Skimmers, pumps, afld 3:ner abdtement or ole?nup equi;negt 

as directed by tne OX. 

,(e) Yhen the spill necessitates deployment of the bocm stored at the 
Utility Boat Docks, the Chief Petty Officer will respond as directed by the 0s:. 
This would nonally be necessary When a Spill occ'lfs on large bodies of water such 
as the Neuse River or Hancock or Slocum Creeks. . : 

. . . 

3. Secondary Resuonse to Soili - e-. . 

a. FM0 

(11 The FM0 will purchase and maintain the materials and equipment necess?ry 
for spill cleanup. 

(2) The FM0 or his designee will assume t'z duties of OSC when the Station 
'Fire Chief or his representative declare such action to be safe an4 shall perform 
'the following duties: 

. (a) Report spills that discharge into the inland or coastal waters to 
NREAO. 

(b) Request U.S. Coast Guard assistance, via appropriate channels,.' 
for water spills that cannot be contained prcmptly by the Spill Response Team. 

i 
(cl If the source of the spill cannot be determfned, or if weather 

conditions or spill circumstances warrant immediate action, the Spill Response Team 
will be responsible for the total cleanup. 

(dl If the source of a spill can be determined, the OSC will inform the 
responsible unit's commanding officer (for ZdKJU, contact Ying Environmental 
Protection Officer, extension 3505/3510). He will task the unit 3ith providing a 
cleanup crew. The crew vi11 be assemble4 within one-half hour, will contact the 
OSC, and will take directions from him on removing the sgill in conjunction witn the 
Spill Response Team. 

(e) Monitor all areas designated by ;he NREAO and activate spill 
contingency plans if POL's and/or HM/HW ate found. 

(f) The FM0 will provide cleanup materials for spills in drains and 
waterways as required; i. e., absorbent, pads, booms, etc. 

b. Soil1 Resgonse Suuuort Team 
. 

(1) Cormnanding officers of the following organizations will provide a 
five-man detail to serve on a rotation basis as the Spill Response Support Team. 

HIHS, STATION WUSG-27 
SOES UACG-28 

t 

Enclosure (2) 
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(2) The Joint Safety Officep and fne Naval Hospital Indus:tidI Hygicnis; 
shall dispatch a representative to the will scene upon request From the S;atisn c 
Fire Chief, his representative, or the OSC. The representative will remain at the 
scene until advised by the Station Fire-Chief, his reqresentative, or the OSC that 
assistance is no longer required. The Sa!?ty representative will monitor all 
activity at or Eear the spfll and make appropriate recommendations to the Station 
Fire Chief or the OX. 

f. Fiscal. In circumstances uhen the unit responsible for tfie spill fs 
determineder spill Cleantip fs completed, the unit will be charged for the cost 
of the non-unit Cleanup materials and labor by the Oirector of Facilities. In cases 
where the unit responsible for the spill is known and has provided a cleanup yearn, 

they shall be charged, through the Director of Facilities, for the cost of any 
cleanup materials used. 

9: Natural Resources and Environmental Affairs Officer. The HREAO will develo;: 
maps of drainage systems as requltea ror boom placement and drainage points to be 

. monitored. 

ENCLOSURE (2 - 
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AIR STATIO?: ORDER 5090.7 

From: Corrzanding General 
To: Distributicn List 

Subj: OIL 

Ref: (a) 

(b) 

!C) 
(C ‘) 

(e) 

(h) 
(i) 

AX-D HAZ~OUS SL'3STAT;CXS SPILL CONTINGFNCY PLAX 

Federal Water Pollution Control Act of 1972 (as amended) 
( N'JTAL ) 
29 Code of Federal Regulations (CFR) 1910 Occupational 
Safety and Health Standards (OSHA) (NOTAL) 
40 CFR 112 Oil Polliltion Prevention (NGTAL) 
40 CFR 300 Nation al Gil and Eazardcus S;;bstances Pc11~lti~:. 
Contingency Plan (NOTAL) 
North Carolina Oil Poilutlon and Hazardous S;lbstance 
Control Act (NGTAL) 
EC0 P5090.2 (NOTAL) 
TJ.S. Marine Corps Co.mander's Guide to Enviror--.ecta: 
Compliance and Protection, July i992 
AirStaO 5090.5 
AirStaO 5090.1 

(j) AirStaO P5100.8A 
(k) Naval Sea Systems Command (NAVSEA) Instruction 47-12.3-i 

(1) 

Encl: (11 
(2: 
(3) 
C-1) 
(5) 
(61 

Record 

(NOTAL) 
AirStaO 5090.3 

Reports Required 
Site Location Pr;ap, WAS Cherry Point, North Carolina 
Spill Response Training Requirements 
Spill Report for Environmental Affairs Department 
Emergency Notification and Actions, Discoverer/Spiller 
Secondary Containment Structure Inspection and lXaintenanc~3 

Reports Required: See enclosure (1). 

1. puroose. To update the oil and hazardous substance pollution 
prevention procedures for PICAS Cherry Poir,t and outlying fields, and 
to designate a response network for oil and hazardous substar-ce spills 
to minimize threats to public health and the enviroxment 

2. Cancellation. AirStaO 11010.1E. 



3. 3ack round . The policy of the Commanding General (CG) is 
promoticn of environmental protection, planning, and programming 
resources to prevent and abate oil and hazardous substances pollution, 
and incorporation of pollution control measures in all new 
construction aboard MCAS Cherry Point and the outlying fields. This 
policy implements references (a) through (k) which are regulations and 
directives promulgated to protect the envirorment and eliminate oil 
and hazardous substance spills. 

4. Summarv of Revision. This Order has been reformatted and 
contains major changes. The major modifications to this Order are as 
follows: 

a. Paragraph 5.f. The CG has been appointed the On-Scene 
Coordinator (OSC). 

b. Paragraph 5.j. Establishes the Envirormectal Coordinator 2s 
the predesignated squadron/deparmect representatiyw-e responsible fzr 
cocrdination of activities relat?Z to oil and hazardous substance 
spills. 

C. Paragraph 5.g. This Order establishes the position of 
On-Scene Commander (OSCDR) to direct spill response operations for t'r_, 
A: T- *- Station. Separate OSCAR positions are established for the Air 
Stat20 

dmpy=F Bogue- 
. . . This Oder establishes the On-Scene Operatl,o-5 

Team (OSOT) to assist the OSCDR during spill response operations. 

e. Paragraph 6.d.(3). Requires that all personnel responding tc 
oi' and hazardous substance spills meet minimal training requirements 
and have appropriate PPE as cJtllnea in reference (b). 

f. Paragraph 6.e.(4). Establishes a requirement for 
squadrons/departments to develop, test, and implement oil and 
hazardous substance spill response plans. These plans must be tested 
using simulated spill scenarios annually. 

9. Paragraph 6.i.(6) (g). Establishes debrief meetings for spill 
resoonses which are deemed serious or to which response was inadequate 
wit: agent ies involved. 

h. Paragraph 6.i.(6) (n). Provides guidance for reporting oil 
and hazardous substance spills to appropriate federal and state 
agencies. 

i. Paragraph 7. Provides guidance for activating NAVSEA and 
contractor support. 

2 
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5. Definitions 

a. Airfield. All runways and taxiways at the Air Station. Does 
not include the inside of hangers and other buildings along the 
flightline or the Naval Aviation Depot. 

b. EmerQencv Resnonse or Resnondins to Emorqencies. A respcns? 
effort by employees from outside the immediate release area or by 
other designated responders (i.e., CFR's, Station Fire Dept.) to an 
occurrence which results, or is likely to result in an uncontrolled 
release or oil or hazardous substance. Responses to incidental 
releases of oil or hazardous substances where the substance can be 
neutralized, or otherwise controlled at the time ~if release by 
employees in the immediate release area, or by maintenance personnel 
are not considered to be emergency responses. Responses to releases 
of oil or hazardous substances where there is no potential safet;l cr 
health CT environmental hazard (i.e., -.i fire, explosion or chemics-. 
hazard) are not considered to be emergency ressznses. 

C. Environment. The environment means any surface water, 
groundwater, drinking water supply, land surface, subsurface stra-ta, 
or air within the jurisdiction of the United States. Impervious 
surfaces are not included in this definition. 

d. Hazardous Substance. For the purpose of this Order, the 
following are considered hazardous substances. 

(I) Any hazardous material which, because of its quantity; 
concentration; and physical, chemical, or infectious characteristics, 
may pose a hazard to health and/or the environment. 

(2) Any untreated domestli and industrial sewage. . 

(3) Any hazardous waste demonstrating the characteristics of 
: itability corrosity, reactivi+.y, or toxicity or listed under >ar: 
212: of the Resource Conservation and Recovery Act (RCRA). 

(4) All of the sites in enclosure (2) are considered to be 
contaminated with hazardous wastes for emergency response purposes. 

(5) Any hazardous air pollutant listed under Section 112 of 
the Clean Air Act. 

(6) Any toxic pollutant listed under Section 307(a) of the 
Clean Water Act. 

(7) Any imminently hazardous chemical substance or mixture 
pursuant to Section 7 of the Toxic Substances Control Act. 

3 
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(9) Any extremely hazardous substance listed in 43 CFR 355 
Appendix A or B, that has been established by the EPA, that could 
cause serious, irreversible health effects from accidental releases. 

(8) This term does not include petroleum products such as 
fuel oil, natural gas, natural gas liquids, synthetic gas usable for 
fuel, aviation fuels, hydraulic fluid, lubricating oil, grease, 
diesel, or kerosene. 

e. m. Oil of any kind or in any form, including but not 
limited to petroleum products, fuel oil, fuel sludge, natural gas, 
natural gas liquids, synthetic gas usable for fuel, aviation fuels, 
hydraulic fluid, lubricating oils, grease, diesel, keroser-e, cr ct?zz 
liquid hydrocarSons. 

F -. On SCP~Q Coordinator . . ..A_ ( OSC! . The CG of MCAS Cherry PS~ZZ 1 
responsible for coordinating and direct'--- Marine Corps oil and 
hazardous substance spill responses for MCABE assets. 

g* On Scene Corr,?lar,der (OSCDR). Officials designated by t1h.e LZ 
to direct operations for the initial response, containment, ar.2 
clean~~p of oil and hazardous substance spills. 

h. On Site Onerations Team (OSOTT). Personnel trainer! and 
equipped for the initial response, control, containment, and clea.r,,~; 
of oil and hazardous substance spills. The OSOT shall consist cf 
representatives from the following activities: Air Station Fire 
Division (FD); Aviation Crash Fire Rescue at Bogue Field (CFR at 
MCALF Bogue); Facilities Maintenance Department (FMD); Naval Aviaticn 
Depot (NAVAVNDEPOT); Utility Boat Division; Environmental Affairs 
Departme?t (EAD); Naval Hospital, Industrial Hygiene Division; Proves: 
Marshal's Office (PMO); and Department of Safety and Standardization 
(DSS). 

i. ImnerJious surfaces. Areas of the ground surface covered 
with a permanent impervious material such as concrete. Areas 
temporarily covered with a material such as plastic sheeting shall net 
be considered an "impervious surface". 

Environmental Coordinator (EC). 
in ac?=ordance with reference (1) 

The EC, which is appointed 

swadron/departoent representatibe 
is the predesignated 

that will ensure oil and hazardccs 
substance spills are reported to appropriate Air Station organizations 
and if possible, initiate, coordinate, and direct the spill response 
until relieved by the designated OSCDR. The EC's duties are detailed 
in 6.e. 
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k. Unit Response Personnel (URPL. Squadron/department perscnnel 
knowledgeable of the nature and quantity of oil and hazardous 
substances in their workplaces that are able control or cleanup under 
the direct supervision of the OSCDR, or the 
EC until the OSCDR arrives. 

1. Rezortable Quantity. Amc,nt of a substance that when 
released must be reported to federal and/or state authorities. 

m. SDill. IL?\! spilling, leaking, pumping, pouring, emitting, 
emptying, discharging, injection, escaping, leaching, dumping, or 
disposing into the environment or on',0 im pervious surfaces 
(including the abandorment or discarding of barrels, containers, or 
other closed receptacles) of any oil or hazardous substances. 

6. Action 

a. The OSC is responsible for coordinating and directing actlo:_.- 
to mitigate the health, safety, and envi, vcrmental t'nreats posed by a:: 
oil or hazardous substance spill frcm activities aboard the Air 
Station and outlying fields. 

b. The OSCDR shall notify and update the Air Station Chief cf 
Staff, the Director of Facilities, or the duty officer of the stat,s 
of a spill event. The Chief of Staff, Director of Facilities, or th? 
duty officer is responsible for notifying and updating the CG and th3 
Public Affairs Officer of the response status. 

C. All personnel shall: 

(1) Report oil and hazardous substance spills in compliance 
with this directive and enclosures. All oil and hazardous substance 
spills which occur on the Air Station, Airfield or Outlying Fields 
(excluding oil spills at MCALF Bogue), shall be reported by telephone 
to the FD at 466-2241/3333. All oil spills which occur at MCALF Bcgde 
shall be reported by telephone to CFR at MCALF Bogue at 466-0662. 
Complete reporting procedures are listed in enclosure (5). 

(2) Personnel not trained in accordance with reference (5) 
shall not attempt emergency response to oil and hazardous substance 
reieases. Station personnel can participate in oil spill cleanup 
operations if they comply with 29 CRF 1910.120 (q) (11). 

d. Sqadron corrmanders and department heads shall: 

(1) Provide funding for spill response/cleanup costs. 
Sufficient funds shall be provided to stock necessary response/cleaccp 
supplies and equipment. Procedures of cost recovery shall be 
coordinated between Air Station and tenant command comptrollers. 

5 



(2) Commanding officers of the following organizations will 
provide a five-person detail to serve on a rotational basis as the 
Spill Response Support Team, led by the Facilities Maintenance Office: 
(MO) : Headquarters and Headquarters Squadron, Station; Station 
Operations and Engineering Squadron; Marine Wing Support Group-27; 
Marine Air Control Group-28; Marine Wing Headquarters Squddron-2; 
Marine Aircraft Group-14; Combat Service Support Detack;ment-21. 

(a) Assign one Noncommissioned Officer in Charge (NCOIC), 
sergeant or above, and four lance corporals or below. 

(b) Ensure the Splil Response Support Tear,? is availablr 
within one-half hour upon activation by the CSCDR. 

(3) Ensure or,ly apprJ?riately equipped am2 trained perszr.zzl 
I.11 ' accordance tkth reference (b) and enclosure (3) respond to 
emerge2cv oil and hazardous substance releases. .d 

(4) Prevent oil and ilasardous substance spills 2nd the 
resl~lting environm.ental damage. 

e. The EC shall: 

(1) Notify by telephone, the FD at 466-2241/3333 of all oil 
and hazardous substance spills which occur on the Air Station, 
Airfield, or Outlying Fields (excluding oil spills at MCALF Bog-ue] . 
All oil spills which occur at MCALF Bogue shall be reported by 
telephone to CFR at Bogue at 466-0662. The FMD Response Team (a-5 or 
the NAVAVDEPOT Spill Response Team when the spill occurs in the 
NAVAVDEPOT) shall be notified to provide assistance with cleanup, if 
required, by the responsible unit/department EC, Assistant EC, or 
other designated personnel. 

(2) Designate an assistant to act in his absence. 

(3) Designate URP and ensure all URP have appropriate 
equipment and spill response training in accordance with reference (21, 
and enclosure (3) prior to working on a oil or hazardous substance 
spill. 

(4) Develop and implement a Spill Contingency Plan to prevent 
and cleanup spillage and to eliminate unauthorized discharges cf oil 
and hazardous substances in accordance with this AirStaO. The Plan 
shall add-- -QSS the following areas as a minimum: 

{a) Emergency Procedures 

1. Reporting of Spills during and after working norm.al 
working hours. 

6 
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2. Containment of Spills. 

3 -* Cleanup of spills, including eauip;r,ent and 
staffing. 

L 
I- First aid measures. 

5 Evacuation plan. 

(b) Spill History File - A spill history file shall be 
deve _ Ic-Jed to be included as part of the plan. Enclosure (4) is to b,s 
used to do~u~ment and rezort each soill as detailed in this Order. A 

icj The Plan shall be reviewed with all personnel wlt:'.:r. 
the squadrcn on six month intervals at a minimu,m or when majcr 
revisions occur. 

(d) A simulated exercise of the pla:; ;>a11 he inple=z::s:< 
by the EC at least once annually. Lessons learned frcm the exercise- 
shall be incorporated into a revision of the plan. The EC shall rs~,*:s. 
the plan when the physical facilities, for which he or she is 
responsible, are altered in such a way as to affect the response 
efforts specified in the plan. 

(e) The plan shall be submitted to the Environmental 
Affairs Officer for review and approval once annually or whenever 
revised. 

(5) Ensure su fficient supplies and response equipment are 
stDcked to contain and cleanup spills. 

(6) Pest enclosure (5) in d prominent, highly-visible 
location in every building, tank location, and field service locati,zn 
where oil or hazardous substances are stored, used, and/or generate?. 
Enclosure (5) shali be typed or printed in black on a yellow 
background, a minimum size of 8 l/2 by 11 inches, and shall be 
inherently waterproof; covered in plastic or enclosed in a 
glassed/lexan frame. 

(7) Coordinate with the Safety and Standardization Officer 
(SSO) for the purpose of conducting random simulations, to test the 
adequacy of the units Spill Contingency Plan. A simulation plan shall 
be forwarded to the SSO by the EC, when requested by the SSO, for 
coordination with Air Station respcnse organizations. A written 
critique of the simulation shall be performed by the SSO and forwarded 
to the EC and the EA3 for review. The EC shall utilize the critique to 
improve and update the plan. This simulation shall satisfy the annual 
exercise requirements of 6-e.(4)(d) above. 



(8) Forward formal written spill reports, shown in enclLsure 
(4), to the EAO withir! five working days of the incident for all 
spills of hazardous substances regardless of quantity or location. 
Oil spilis will be reported using enclosure (4) as follows: 

(a) All Spills of oil into the environrr.2nt. 

(b) All oil Spills of a quantity greater than one gallon 
onto impervious surfac 

(c) Oil spills of one gallLn or less onto an i:?e,-vicus 
surfaces will not require a written retort to the EAO, but will 
require notification by telephone to the FD, CFR or CFR at Eoguz Ir. 
accordance with this order. 

. (9) Ensure that all oil and hazardous substance transfer 
operaticns occur within secondary contairxent. Where pemaner,: 
secondary containment is not feasible, drip pans shall be used. 

,--.nt-- (10) Ensure appropriate Departx?nt of Transpcrtatix. :,s~-. - -?-,.q -. . I approved handling equipment is provided for moving oil and hazGbudL= 
substances. 

(il) Inspect areas of responsibility daily on all worlre?:,'i~ 
(non-workdays shall be annotated in the log book) to ensure that oil 
and hazardous substances are not creating or have not created a spill 
Maintain a log book of those inspections to include: date and time cf 
inspections, inspectors name, observations, and remedial/repair 
actions ta!cen or necessary. Inspect containers of oil or hazardous 
substance to ensure that they are in good condition. This is of 
particular importance for containers of corrosive materials. Furt-"~:y -__ 
ensure that containers are capped, plugged, and/or protected to 
prevent infiltration of rainwater. Containers of hazardous 'Taste 
must, by law, remain closed unless contents are being added to or 
withdrawn. 
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(12) inspect secondary containment systems daily during t;.e 
inspections required in 6.e.(e) (11) above. Each time accumulated 
rainwater is released from secondary containment areas (i.e., 
hazardous materials storage areas, petroleum/oil/lubricant storage 
sites (including above ground fuel storage tanks), and hazardous waste 
accumulation/storage sites, a copy of the Secondary Containment 
Structure Inspection and Maintenance Form, enclosure (61, shall be 
completed and the original submitted to the Environmental Affairs 
Department (EAD), by the fifteenth of the following month. Release 
valves must be secured by a locking device with the key maintained in 
a secured location. Prior to any discharge personnel are to insoect 
accumulated water for signs of contamination. Do not release - 
contaminated water into the Air Station drainage system. If 
contamination is noted, the Facilities Maintenance Department Work 
Reception Branch (46 6-4364) should be contacted to remove the 
contaminated water. At a minimum, all secondary containment systerr.s 
shall be drained (pumped out if con' T--?<nation exist) and a written 
inspection prepared and forwarded to EAD when accumulated li,qids ha*,*: 
reached ten percent of the secondary contairment holding capacity. 
The ur,i", shall maintain a file containing a copy of all written 
inspections. 

(13) Ensure that all perscnnel within their unit are 
thoroughly indoctrinated regarding the health and environmental '-r=-: A_..+..-. .- 
of cil and ha-a rdous substances. 

(14) Ensure contaminated oil is deposited in approved 
containers for recycling or disposal. Contact the Facilities 
Kaintenance Department (466-4364 )to dispose of water contaminate5 
fuels and to arrange for pickup and testing of contaminated oil. 

(15) Ensure contaminated soil and cleanup materials are 
dispos- -ad of in accordance with reference (h). Any soil removed sha.11 
be replaced with clean earthen fill material. 

(16) Prohibit the disposal of oil and hazardous substances 
(e.g., acids, poisons, and solvents) through drainage system including 
sinks, washracks, storm drains, and natural drainage systems. These 
products will be segregated, stored in suitable containers, managed, 
and disposed of in accordance with reference (h). 
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(17) Ensure a7.1 oil and hazardous substances accumulation 
sites and operating stationary equipment such as generators, that 
require refueling, are located within secondary containment which is 
not subject to flooding. Refuelers/defuelers shall be located within 
a secondary containment not subject to flooding when they are parked 
over night or used for dispensing ground fuels in a stationary 
location. Construction of secondary containment, using sandbags and 
an impervious liner, can be utilized for a short time as a temporary 
measure until a permanent concrete contai,nment area can be 
constructed. Drainage valves installed to release rain water shall b+ 
locked until the containment area is orained. Secondary containment 
strnct*2res shall be sized sufficiently tc contain the largest volurr.s 
or tank size stored within the structure, plus an eight inch 
f-oeboard. ^% Prior to constructing a storage area for oil or hazardo-s 
substances storage or use, contact shall be made with the EAD, to 
receive approval of the location. Contact the Facilities Develcsxe::: 
Officer, for temporary and permanent facilities needed for storage cE 
oil and hazardous substance. 

(18) Ensure that all aircraft, wing tanks, etc., are wash-_rS 
only at washracks which drain to the Industrial Wastewater Treatmen: 
Plant (IWTP). There are two washracks for aircraft cleaning on t?3 
Air Station; one at the corner cf 6th Avenue and 1'A" Street, th? p-.---- U -..Z- 
is located northeast of Tank Farm "A". Purging fuel tanks of all 
excess fuel shall ONLY BE DONE INTO APPROPRIATE CONTAINERS and sha.ll 
be done PRIOR to washing out the tanks at the above designated 
washracks. 

(19) Limit oil from leaking aircraft parked on the 
flightline which have been known to accumulate in flightline 
distribution manholes and val'lts (i.e., air, electrical, etc.). 
I:cur;Tulated oil in these manholes and vaults constitute a potential 
safety hazard. The following procedures will be adopted to ;:r?trtnt 
explosions in oil-filled manholes and vaults. 

(a) Drip pans shall be placed under the fuel tanks of 
secured aircraft, generators, and other equipment prone to leakage an5 
remain in place during operation. The squadron/department must have a 
system to drain drip pans into DOT approved containers for disposal. 

(5) Maintenance personnel from the appropriate 
squadron/department will be assigned to check the refueling pits 
periodically and call the Air Station Fire Division if fuels are 
present. 

(2.0) Ensure personnel within the unit who change oil in 
nongovernment-owned vehicles/equipment use the established Morale, 
Welfare and Recreation facilities, and deposit waste oil in any one of 
the authorized collection tanks. 

10 
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(21) Ensure field operaticns will comply with reference :i) 
and the following guidance: 

All tactical refueling systems to be assembled, 
constructed(aor installed on the Air Station must first be approved b:' 
the Directok of Facilities, through the EAD, prior to installation. 

(b) Fuel stored in tactical refueling systems, including 
fuel tankers utilized as a fueling source for ground vehicles, will b=~ 
properly bermed using sandbags and an impermeable liner. As required 
by Air Stations current storm water permit, the berm must be capablE 
of retaining the contents of the largest container stored within the 
con,airin?ent area plus the water generated from an eight inch rain. 

Cc) When using fuel tanker vehicles, the following 
actions shall be taken: 

1 Hoses, nozzles, and concectidcs will be cJ;~c:r.e2 
frequently fcr sgrviceability to avoid leakage of fuel. 

2 
surveillance of &e 

Refuelerldefueler operators shall maintain vis.:?l 
vehicle during refueling/defueling operatLors. 

3 Refueler/defueler vehicles containing fuel shall 
be parked in su&'a manner as to avoid the possibility of fuel 
entering natural or man-made drainage systems and utilize a means of 
secondary containment when parked over night or used for dispensing 
ground fuels in a stationary location. 

A. During recirculation operations, nozzles will be 
secured to the vehicle. 

5 All waste oil generated during field exercises 
shali be store d 755-gallon drums, etc.) and disposed of in accordance 
with reference (hj. 

f. The Air Station Fire Chief (initial OSCDR for the Air 
Station, Airfield and Outlying Fields excluding oil spills at MCALF 
Bogue) shall: 

(1) Provide initial emergency response on all reported 311 
and hazardous substance spills which occur on the Air Station, 
Airfield, and Outlying Fields (r-xcluding oil spills at MCALF Bogue) 
when in his cr her judgment a response by the FD is required and ser4-e 
as the OSCDR until spill threats are minimized as detailed in (2) 
below. 



(2) Determine when to turn the OSCDR responsibilities oxdr tc 
the FM0 and or NAVAVNDEPOT Spill Response Team (spills within 
NAVANDEPOT only) for cleanup operations. The Air Station Fire Chief 
shall not relinquish control as OSCDR to the FM0 if the oil or 
hazardous substance spill requires self-contained breathing apparatus 
and/or encapsulated suits. Under these conditions, the Air Station 
Fire Chief will retain OSCDR responsibilities until the requirement 
for specialized PPE is downgraded. The Naval Hospital, Industrial 
Hygiene Division shall assist in determining when the site/event is 
safe for the FM0 and or NAVAVNDEPOT Spill Response Team to begin 
cleanup operations, when requested by the Station Fire Chief. 

(3) Erief the Air Station Chief of Staff, the Director of 
Facilities, or the duty o fficer c:: soil1 impacts after arriving cn 
SC?I-l2. 

(4) Provide a spill response vehcie. Provide a list of 
supplies necessary to maintain the spill response vehicle to the !+'I*::. 

(5) Notify the EAO of all re?srzed spills durir,~ both debt:' 
and non-duty hours as follows: 

(1) Notify EAD as soon as possible of all spills repor-,_< 
during normal working hours (07CO to 1645, Monday through Friday;. 

(2) After normal working hours, all hazardous substance 
spills, all oil spills into the environment (on the land surface, in:: 
a drain. into air, or into surface waters) or which pose an immediate 
threat to the environment, or oil spills of five gallons or greater cn 
impervious surface shall be reported to the EAO immediately. 

(3) Oil spills less than five gallons on impervious 
surfaces and which are reported after regular working hours shall be 
reported to EAD the following wor!-c day between the hours of 0730 and 
0900. 

(6) Ensure that all individuals responding to emergency oil 
and hazardous substance spills have appropriate equipment and meet 
training requirements in accordance with reference (b) and enclosure 
(3). 

(7) Provide operational control and storage for two 
(currently the FD controls a 21' Sea Ark runabout and a 28' Sea Ark 
Boom Barge) open water spill response boats. The Aerial Surface 
Targets Department shall provide preventative maintenance and 
personnel to operate the boats when requested by the Fire Chief. sA.2 
will provide funding for boat maintenance. 
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(8) Request assistance, if required, from the NAVAVDEPOT 
Commanding Officer or his designated representative for hazardous 
substance spills which occur on the Air Station. 

9. The Officer In Charge (OIC) of MWSS-27i Aviation Crash 
Rescue at MCALF Bogue shall: 

Fire 

(1) Provide initial emergency response on all reported 
spills which occur at MCALF Bogue when in his or her judgement 

oil 
a 

response by CFR at Bogue is required and serve as OSCDR until the 
spill is ccntaine.i and the sittlation stabilized as detailed in (2) 
below. 

(2) Determine when to turn the OSCDR responsibilities ever t: 
the "413 Spill Response Team 'or cleanup operations. The MWSS-271 CIY 
shall not relinquish control as OSCDR if the oil spill requires 
self-contained breathing apparatus and/or encapsulated sl;ites. p-32 - 
these conditions, the OIC will retain OSCDR responsibilities until t?.-.l 
requirement fcr specialized 223 is downgraded. The Naval Hospital, 
Iniustrial Hygiene Division shall assist in d:;;ermlning when the 
site/event is safe for the FM0 Spill Response Team to begin clean:; 
otoerations, when requested by the CFR at Bog~e OIC. 

Faci vtief) Br 
ief the Air Staticn Chief of Staff, the Director cf 

* , or tlAe duty officer on spill impacts after arriving cz 

scene. 

(4) Ensure all p ersonnei responding to emergency oil or 
hazardous substance spills have appropriate equipment and spill 
response training in ab.- rrordance with reference (b) and enclosure (3). 

(5) Notify the EAO of all reported spills during both duty 
and non-duty hours as follows: 

(1) Notify EAD a, 9 soon as possible of all spills report25 
during normal working hours (0700 to 1645, Monday through Friday). 

(2) After normal working hours, all hazardous substance 
spills, all oil spills into the environment(on the land surface, into 
a drain, into the air, or into surface waters) or which Dose an 
immediate threat to the environment or oil spills of five gallons or 
greater on impervious surface shall be reported to the EAO as soon as 
practicable utilizing the existing call back roster. 

(3) Oil spills less than five gallons on impervious 
surfaces and which are reported after regular working hours shall be 
reported to EAD the following work day between the hours of 0730 and 
0900. 

13 



(6) Maintain a c;lrrent roster of CSOT personnel fcr recall 
during both duty and non-duty hours. 

h. ;'he following activities constitute the OSOT and shall provid? 
assistance to the appropriate OSCDR: 

(1) The Air Station Fire Division shall assist CFR at MCALF 
Eogue with emergency response to oil spills when requested. 

(2) MWSS-271 Crash, Fire, and Rescue at MCALF Bogue shall 
assist the FD with emergency response to oil spills when requested. 

(4) The FXC s'nall: 

(a) Ifaintaiz tratned personnel to assume the duties of 
OS C:3R up 34n t.urnover from the FD Cl?ief and the OIC CFR at MCALF -;)oz-~. 
The FD Ckief, the IKALF Bogue CIC or their designee has sole 
responsib!.lity to determine whe:; the cleanup operation can be t,~rr_-:ti 
over to the FPrJ. 

ib) Report the progress of soil1 response to the Air 
Station Chief of Staff, Director of Facilities, or duty officer a?:~: 
assuming the duties of the OSCDR. Receive updates from the 
NAVAVXDEPOT Commanding Officer or his designated representative (for 
soills which occur within the NAVAVDEPGT) and forward this informa~l~r 
t; the Air Station Chief of Staff, Director of Facilities, or duty 
officer. 

(c) Provide storage and transportation of waste producss 
generated from the spill or from cl eanup efforts using permitted 
storage facilities aboard the Air Station. 

(d) Perform inspections of all booms, weirs, and sp:.ll 
gates in the Air Station drainage system at least three times per we?:: 
(Monday, Wednesday, and Friday). Maintain these systems to ensur? 
that they will perform their intended functions. 

(e) Maintain a inventory of spill cleanup and mitigation 
supplies. Provide the FD and CFR at MCALF Bogue with equipment and 
supplies necssary to maintain a spill response vehicle. 

(f) Equip and support a Spill Response Team consisting cf 
FXD empioyees to provide emergency spill response for the Air Statisr. 
and outlying fields. This team shall have sufficient expertise, 
personnei, training, equipment and supplies to respond and clean up 
oil and hazardous substance spills. 

(g) Maintain a recall roster of the Spill Response Tea-n 
with the FD and CFR at Bogue, which shall include name, job title, 
recall/notification priority, home address, and phone number. 

14 
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(h) Train the Spill Response Team in accordance with 
reference (b) for emergency responses to oil and hazardous substance 
spills using enclosur.? (3) as a guide. 

(i) Publish a rotation schedule for the commanding 
officers, listed in paragraph 6.d.(2), who are responsible for 
providing personnei detailed to the Spiil Response Support Team. 
Notify commanding officers of this requirement two weeks ahead of dut:/ 
schedule. Provide a copy of the schedule to the 2nd Marine Aircraft 
Wing Environmental Officer via the chain of command. 

(j) Maintain a recall roster of the Spill Response 
Support Team which shall include: name, rank, and work/home address 
and phone number. Provide a copy of the roster to the 2nd Marine 
Aircraft Wing Environmental Officer via the chain of command. 

(k) Train the Spill Response Support Team, with the 
cooperation of the EAD, in accordance with reference (b) for oil. _I-. sT:1,.- 
cleanup. 

(1) Activate the Spill Response Support Team only when 
the squadron/department and FKD spill response assets have been 
exnauste d. To activate the Spill Respcnse Support Team, the FKO shall 
notify the unit commanding officer and the 2d Marine Aircraft Wing 
Environmental Officer for clean up of oil spills. The FM0 shall 
supervise the response personnel during the spill cleanup. 

(Ml Provide members of the Spill Response Team to deploy 
and recover equipment from spill response boats during open water 
spill response operations. 

(n) Request assistanct, if required, from the NAVAVNDEBS7- 
Commanding Officer or his designated alternative for hazardous 
substance spills which occur on the Air Station. 

(5) The Spill Response Support Team shall: 

(a) Consist of a five-person detail including one NCZIC, 
sergeant or above, and four lance corporals or below. Each group 
shall rotate on a monthly basis, be on call twenty-four hours a day, 
seven days a week, and not be granted leave, except for emergency 
purposes, during the term of the detail. 

(b) Receive training for oil spill clean up, in 
accordance with reference (b), from FHD and EAD prior to the 
assignment. 

(c) Provide the FM0 a roster of personnel assigned to the 
detail and to be used by the OSCDR'S, if needed. The roster shall 
include: name, rank, and work/home address and phone number. 

15 



(d) Assemble at FMD. within one-half hour upon activation 
by the OSCDR, unless otherwise notified. 

(e) Be used to clean up oil spills only. The Spill 
Response Support Team will not be provided training necessary to 
perform hazardous substance spill response. 

(f) Not be used by the NAVAVNDEPOT since that command has 
an in-house system for spill response. 

(5) The Commanding Cfficer of the NAVAVNDEPOT or designated 
alternate shall: 

(a) Maintain trained personnel to assume the duties of 
CSCDR upon turnover from the Air Station Fire Chief. The Air Statis:: 
Fire Chief or his designee has sole responsibility to determine w?er, 
the cleanup operation can be tur*- -ip,d over to the NAVAVNDEPOT Spill 
Response Team. 

(b) Request assistance, if required, from the FXO and 
provide updates of the spill cleanup measures to the FMO, who will 
forward this information to the Air Station Chief of Staff, the 
Director of Facilities, or the duty officer. 

(c) Provide storage and transportation of waste products 
generated from the spill or from cleanup efforts. 

(d) Maintain a recall roster of the NAVAVNDEPOT Spill 
Response Team with the Air Station Fire Division which shall include: 
name, job title, recall/notification priority, home address, and phcce 
number. 

(e) 'Ikain the NAVAVKDEPOT Spill Response Team in 
accordance with reference (b) for emergency response to oil and 
hazardous material spills using enclosure (3) as a guide. 

(f) Provide the NAVAVDEPOT Spill Response Team to assist 
with hazardous substances spills on the Air Station, Airfield or 
Outlying Fields when requested by the Air Station Fire Chief or by th.s 
FMO. 

(6) The EAQ shall: 

(a) Provide technical liaisons to the OSCDR'S, evaluating 
environmental impacts and applicabiiity of federal and state 
regulations. 

(b) Provide official liaison between the OSCDR'S and Air 
Station commands. 
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(c) Provide technical expertise on respcnse actions. 

plan. 
(d) Maintain the oil and hazardous substance management 

(e) Enforce regulations on all spills of oil and 
hazardous substances and related environmental problems as regulated 
by federal, state, and local authorities. 

(f) Provide administrative and technical support related 
to provisions of this Order. 

(g) Coordinate debrief meetings for spill responses whl::: 
are deemed serious or to which response was inadequate within ten 
wcrking days of the spill. Debriefs shall include the responsible 
squadrcn/department, the OSCDR and OSOT participating in the respons:L 
and any outside agencies involved. "Dhrief shall focus on irprovs-.~~~. 
of Air- Station spill response proceaures and discuss 
eliminating future similar spills. 

methods for 

(h) Utilize existing General Air Station 
drainage ways showing spill control point locations. 
monitcring of these points. 

maps to lccat? 
Ccnduct randor: 

(1) Maintain a recall roster with the FD, CFR and CFR ar 
Bogue which shall include: name, job title, recall/notification 
priority, home address, and phone number. 

(j) Train EAD person.:el in accordance with reference ('b 
for emergency response to oii and hazardous substance spills using 
enclosure (3) as a guide. 

(k) Fund initial and annual refresher 
following members of the OSOT: EAD; FMD; DSS; and 
Industrial Hygiene Department. 

training for the 
Naval Hospital, 

(1) Perform inspections of all booms, weirs, and spill 
gates in the Air Station's drainage system at least twice per wee.< 
(Tuesday and Thursday). Telephonically report any observed 
maintenance requirements to the MO. 

(m) Report spills to the Commandant of the Marine Corps 
as required by reference (f). 

(n) Report spills to appropriate federal and state 
agencies as required by references (a) through (e) using the 
guidelines listed below. 

17 



1 Oil and hazardous substance spills or discharges 
into or upon any waters, tidal flats, beaches, or lands or into any 
sewer, surface water drain, or other waters that drain into the waters 
on or surrounding the Air Station or outlying fields. Spills of oil 
or hazardous substances on water which cause a visible surface sheen 
or staining of shorelines shall be reported. 

2 Any spill of oil or hazardous substance greater 
than or equal to the "reportable quantity" as listed in 40 CFR 302 
within 24 hours of the spill. The EA3 shall maintain a current 
listing of these substances. 

3 A2y oil or hazardous subst-nce spill which due to 
fire, explosion, or other inherent chemical hazard could require 
evacuazi 3n of scrrcunding areas. 

4 Any spill to the environment from any hazardous 
waste treatment *- c, storage, or disposal facility within 24 hours of 1:: 
detection. 

5 Any transportatiL +;on-related incidents (includtr;T 
loading, unloading, and temporary storage) in which, due to a 
hazardous substance, the following occur: a person is killed or 
receives injuries requiring hospitalization; estimated carrier or 
property damage exceeds $SO,COO.OO; fire, breakage, spillage, or a 
suspected spill of radioactive or etiologic agents occurs; a situatlc-1 
exists of such a nature that, in the judgment of the carrier, it 
should be reported even though it does not meet the above criteria. 

(0) Review and approve all unit Spill Contingency Plans 
as identified in 6-e.(4) 

(p) Provide funding to maintain spill response boats 
controlled by the Aerial Surface Targets Department and the Air 
Station Fire Department. 

(q) Provide training and exercises on the Air Station's 
Integrated Facility Response Plan as required by federal law. 

(7) The DSS shall: 

(a) Provide gas-free engineering, safety guidance, and 
recommend other work procedures required to comply with OSHA and 
Department of Defense (DOD) g-didance for worker protection and hazard 
communication. 
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(b) Conduct random sim ulations to test the adequacy of 
the units Spill Contingency Plan. A written critique of the 
simulation shall be performed by the DSS and forwarded to the unit EC 
through the chain of command and the EAO for review. The DSS shall 
conduct a minimum of four simulations from selectea units each 
calendar year. 

(c) Maintain records of the annual simulations of the 
previous year for scheduling purposes. 

(d) Maintain a recall roster with the FD, CFR and CFR at 
MCALF Bcgue which shall include: name, jcb title, recall/notificatlcr 

: r r; L pr,d--i.y, hcme address, and phone number. 

(e) Train personnel, in accordance with reference (b) for 
emer 9 ency response to oil and hazardous substance spills using 
erclos;lre (3) as a guide. 

(f) Advise the OSCDR'S, when yecues t=" L - --I Or: 
aporopriate/required FFE necessary to e--try the oil or hazard.c.Ls 
s;bstance spill. 

(8) The Naval Hospital, Industr:al Hygiene Department shall: 

(a) Provide permissible exposure limits according to tkz 
National Institute of Safety and Health, OSHA, and DOD directives to 
the OSCDR'S for selection of PPE, when requested bv the OSCDR. 
Provide on-site monitoring to determine exposure risks according to 
established exposure standards. 

(b) Maintain a recall roster with the FD, CFR, and CFR at 
MCALF Bsgue which shall include: rxme , job title, recall/notificatlsr 
priority, home address, and phone number. L 

(9) The Master Chief Petty Officer, Utility Boats Division 
shall: 

(a) Train Utility Boats Division personnel in proper bocrr. 
and s!<immer deployment procedures for oil spill containment in open 
waters (i.e., Slocum/Hancock Creeks and the Neuse River). Train 
Utility Boats Division personnel in the storage and maintenance cf 
containTent booms. 

(b) Routinely assist FMD Spill Response Team in 
deployment and retrieval of booms during oil transfers. 

(c) Provide operational control, crews, maintenance and 
storage for the following spill response boats. 

128' Kvichak Oil Skimmer. 

19 



2. 30' Sea Ark Boom Barge. 

(d) Provide preventative maintenance and personnel to 
operate the boats above. 

(d Provide preventative maintenance ?nd personnel to 
operate the two (21' Sea Ark Runabout and a 28' Sea Ark Boom Barge) 
spill response boats controlled by the Air Station Fire Department, 
when requested by the Fire Chief 
. 

(f) Only operate the boats identified in (cI above 
d urlng open water snill resnonse operations and wit:1 the concurrence 4. 
of the EAO. A meAmber of the OSOT experienced in open water spill 
response shall be aboard the beats identified in (21 above d,:ring 
operation. 

(g) Train personnel in accordance with reference (b: Ecr 
emergency response to oil and hazardous substances spills nsLng 
enclosure '3) as a guide. 

10) The Provost Marshal shall : 

(a) Control perimeter security to the spill site as 
requested by the OSCDR'S to assure the safety of the public and "JSZ: 

(b) Train personnel in accordance with reference lb=: r TOT 

oil and hazardous substances emergency spill response using enclos;;re 
(Sj as a guide. 

h. of Training/Education shall schedule the 
The D1rectyTiqed in enclosure (3) as required by r>SyA a;< training courses ouLi j 

RCRA. 

h. The Director of Operatic% shall, prior to approval of 
training exercises at outlying fields or BT-11, require each 
squadron/department to submit a exercise-specific spill contingency 
pian in accordance with reference (i). The spill contingency plan 
shall list the equipment/resource the squadron/department will util 
and detail spill response procedures, including the disposal of 
recovered/contaminated media. The spill contingency plans shall be 
consistent with this Order. 

’ m-. 
1-E 

1. The Motor Transportation Officer shall provide vehicles and 
equipment as required to tow spill response boats and to support the 
OSCDRS. 
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7. Guidelines for Activating NAVSEA and Contractor Support. In the 
event of a spill involving any condition listed below, the OSCDR'S ca:. 
activate outside assistance through various support channels in 
accordance with references (c), (d), (e), and (j). POC for activatin? 
NAVSEA (Arlington Virginia) assistance is Paul Hankins at: (703) 
607-2758. Other contract support can be squired through Facility 
Support Contracts (FSC). POC for FSC is Linda Dowling at: 466-4133. 

a. The spill is in open water such as Slocum Creek, Handcock 
Creek, the Neuse River or Pamilco Sound. 

b. The Air Station dces not have manpower or equipment required 
to Lmanage the spill. 

c. Severe weather or other factors make the spill beyond the 
capabilities of the Air Station response team. 

8. Securing Oil or Hazardous Substance Snills 

a.. The OSCDR shall ensure that contazixt~; areas, personnel, 
ar-d eTdi_ x7-,ent are thcroughly decontazzinated before sectoring the CS3T. 

k. The OSCDR will provide final notification to the Air Statics 
Chief of Staff, the Director of Facilities, or the duty officer when 
respcnse acticns are secured. 

c. The squadron/department responsible for the spill will 
dispose of all spill residues according to reference (h). When they=1 -- 
is not a specific responsible squadron/department, the FM0 shall 
provide proper disposal. The squadronjdepartment responsible for the 
spill shall complete a spill report using enclosure (4) and forward 1: 
within five working days the EA(J. 

9. Violation. The intentional discharge or negligent release of a-:, 
oil or hazardous substance into the environment is a violation of this 
Order. The CG, MCAS Cherry Point, as well as individuals, may be held 
personally liable for violations of environmental laws. Individuals 
responsible for violations of this Order may be subject to civil 
and/or criminal penalties of up to $50,000.00 per day and/or jaii 
sentences. 

10. Records Disoosition Instruction. Records pertaining to any spill 
incident, such as forms, reports, correspondence, etc., shall be 
maintained for 3 years. Records may be destroyed after 3 years. 

11. Fcrms Availabilitv. The form shown in enclosure (10) may be 
reproduced locally. On request, this form can be obtained through 
E-mail from the EAO. 
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12. Concurrence. The CG, 2d Marine Aircraft Wing; the CorUTanding 
Officers, Naval Aviation Depot and Combat Service Support Detach!TenE- 
21; the Commanders, 12th Dental Company and Defense Distribution 
Depot; and the Chief, Defense Reutilization and Marketing Office 
concur with the contents of this order insofar as it pertains to 
me.hers of their cop-Tands. 
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REPORTS REQUIRED 

I. 

II. 

-7-7 -Al-. 

IV. 

v. 

VI. 

VII. 

v . III 

IX 

X. 

REPORT TITLE 
Initial Spill Repart 
to the Air Station 
Fire Division 

Site-Specific Spill 
Centingency Plan 

C riti.qJe of Spi.11 
Scenerio 

Air Staticn Fire 
Division Spill Report 
J-G3 

Aviaticn Crash Fire 
Rescue Division Spill 
Report Log 

Aviation Crash Fire 
Rescue at Rogue Field 
Spill Report Log 

FKD Spill Response 
Team Recall Roster 

Spill response 
Support Team 
Recall Roster 

NAVAVNDEPOT Recali 
Roster 

REPORT 
CONTROL SyT43OL 

As-509c-10 
PAR'GRAP? 
SC(l) 

AS-5090-11 

AS-5093-12 

AS-5090-13 

AS-5090-i?t 

As-5090-15 

AS-5090-16 bGh(6) 

AS-5090-17 

AS-5090-19 

As-5090-19 

6g(6) 

6g(4) (g) 

6i(4) (j) 

6i(5) (d) 

ENCLOSURE (1' 
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XI. 

XII. 

x . III 

XIV. 

EAD Recall Roster 

SSD Recall Roster 

Naval Hospital, 
Industrial Hygiene 
Division Recall 
Roster 

Training Exercise- 
SDecific Contingency 
?ian 

AS-5390-23 

AS-5090-2i 

As-5090-22 

6i(6: :i: 

6i(7) :d) 

6i(8) (b) 

61 

ENCLOS-JRE (1) 
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SIT5 LOCATION MAP 
MCAS CHERRY POINT, NORTH CAROLINA 

ENCLOSURZ (^, 

1 



AirStaO 5090.7 

TJ??IT !! NUXBER UNITPJAME i! I' 
1 Borrow Pit/Landfill 

2 Borrow Pit/Landfill 
3 EOD Range .I 
4 Borrow Pit/Landfill-North of Runway 14 11 5 Storage Tank ,7 

..J 
IFly Ash Ponds 

f 

i- 1: 
Old Incinerat or and Adjacent Area - ~~~ i 
Old Sanitaq Landfill 

i - 
~~ 1 

11 Area and Dit ch Behind NAVAVNDEPOT 1 I 

I 15 

i :I 
Landfill at Sandy Branch 
DRMO Stc rage Area 

I I 
-- if ,( -- 

i Borrow Pit/Landfill -- 1 _____-..--.. - 
21 Borrow Pit/Landfill b v -- -~ 
38 DRMa Hazardous Waste Storage Facility J 
39 ! 

/ FMD/Hazardcus Waste Storage 
/ 40 NAVAVNDEPOT Former Drum Storage Area 5 _._.~ 

41 Fuel Line Leak Site 
42 Industrial Wastewater Treatment Plant I '< ---.j 
43 Sewage Treatment Plan ii 
44 Former Sludge Application Area i 

Current Sludge Application Area 3 43 ,I 

46 Polishing Ponds 1 and 2 34 --. 
47 Drainage System :t 
49 Oil/Water Separators and Leachfields --:j 

I PCB Transformer SDill id 

ENCLCSURE (2) 

2 



AirStaS 5392.' 

SPILL BESPONSZ TRAINING REQUiRl37!NTS 

Description of Level of Spill Response 

First Responder It Awareness Level. (PMO) Individuals who are iike:;, 
to witness or discover a hazardous material spill and who have been 
trained to initiate an err,ergencjr response sequence by notifying the 
proper authorities of the spill. They would then take no further 
action. An i;:dividual from PMO, for example, discovering an 
overturned vehi cle containing hazardous substances, would fall under 
this classificatlcn. 

First Responder at Operations Level (EC, URP and Utility Boat 
Division). Individuals who respond to spills or pctential spjlls cf 
hazardous substances as part of the initial response to the s:te 5s:: 
the pilrpose of protecting nearby people and property. They are 
trained co respond in a defensive fashic-. without actually trying t: 
stop the spill. Their function is tc contain the spill from a safE 
d's"aT--3 - L .-c-, prevent it from spreading, and prevent additional exgoscxr 

Hazardous Materials Technicians (Air Station Fire Division, MWSS-271 
at MCALF Bogue, FMD and NAVAVNDEPOT Spill Response Teams). 
Individuais who respond to a spill for :he p'urpose cf stopping the 
spill. They assume a more aggressive! role than a first responder 2: 
the operations level, in that they will approach the point of the 
spill in order to plug, patch, or otherwise stop the spill of a 
hazardous substance. 

Eazardous Material Specialists (remaining OSOT members) . Individuals 
who respond with and provide support to the Air Station Fire Divislcz 
NWSS-271 at MCALF Bogue, FMD, and NAVA\'NDEPOT Spill Response Teams. 
Their duties require knowledge of specialized fields such as PPE, 
envirormental protection, confined space entry, etc. The specialis: 
also acts as the liaison with federal, state, local, and other 
government authorities in regard to response activities. 

OSCDR. The OSCDR's are the officials designated by the CG assumes 
control of an incident scene beyond the first responder awareness 
level. All emergency responders and their communications should be 
coordinated and controlled through this individcal. 

ENCLOSURE iZ 
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29 CFR 1910.120 Requirements for Energency Response Organizations 

Worker Initial Training1 Annual ARefresherV' 
I I 

I 
/First respcnder 
awareness level 
,First responder 
ioperations level 

Competency 

3 hours 

Demonstration of 1 
competency 
Demonstration of 
competency 

Xazardous materiais 
itechzician 

Xazardous materials 
specialist 

I I 

IAt least 24 iDemocstration of 
jhours -- 

/At ieaSt 2' 
1 hours 
I 

__- --~ 
iOS2D.i ;At least 24 iDoz-.onstraticc of 
I Ihours con-a~te-- -- .A_ i ___.-.-. 

ENCLOS'JIZE (3) 
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SPILL REPORT 
for Environmental Affairs Department 

ng spill: 

Phone No.: 

Unit responsible for spill: 

Xaterial spilled: 

Spill exter a drainage system? 
yes r: ‘C 
Procedcre to eliminate spill: 
Shxt3ff pumps 
Ciose va:ves 
Overpac:< container 
sprigt-i;t c 0 r, t a In e r 
Nothing available 
Other 

Notification: (Check each 
notified: 

Fire Divisicn (2241/3X33) 
Crash Cre-&I (2423) 
Frn (‘!363) 
E2i.z (4591) 
Cnit Duty Officer 
(after hrs) 
IndlJstrial Hygienist 
(3833: 
Joint Safety Office 
(2733) b 

I 

I 

I 

i 

r 
? 
( 
: 
( 

jl 
I 
: 

I 

7 
I 

! 

Section Leader's signature 

Supenrisor 1s signature 

IA--- "";+;onal comments from the reporting activity: 

Jate/tir:e of spill: 

Vxun+ c spilled: 

?-ype of s.drface szili was cn: 
,LTater A&halt 
;rass Grhvei 
<Oil '1 Concrete 
>th?sr - 

7aused by: 

Zquipxer-t failure 
riuxan error I 
ztller I 1 
Is this a reoccurring problem? 1 
yes no I 
game of OSCDR: 

EAD Person Receiving Call: 
EAD Spill Log Number: 

ENCL0SL.E: (4' 

1 



. . 1. 

AirStaG 509C.7 

FOR EAD USE ONLY 

CERCA HS: 
E,CF2 E2.S: 

$" RessoEder's Signa:ure 

Spill Response Debrief Meeting 

I Date/Time of Keeting: I Location of meeting: 
I 

AttezdLrq meetir,g mez3ers: 
zx 
Fire Division 

---I 
Fv- _*- 
Industrial Hygier-e 
Joint Safety Department 
NAVAVNDSPC)T Representative 
Wicg Representative 
Other 

I I 
Attach a I%DS on all chemical spills. 
Attach supporting letters and documentation associated with 

spill. 



EXIERGENCY NOTIFICATION AND ACTIONS 

DISCOVERER/SPILLER 

/ 
MY 1NDIVIT)UAL CAUSING OR DISCZVERINS ?G'J OIL OR HAZARDOrS 

i S'jESTANCE SPILL Oi; A SITL.I,. '""ICN THAT MAY LEAD TO A SPILL OF OIL 
~ 02 HAZARDOUS SUBSTANCES, SHALL IMMEDIATELY TAKE THE FOLLOWING 
I ACTION. THE SEQUENCE WILL DEPEND ON EXISTING C3NDITI3NS. 

EVACUATE area to a safe distance upwind and upgrade from the hasardcl 
substance spill. 

PASS TXE WORD to people in adjacent spaces. 

INFORM yaxr superviser or the su;er~isor of the nearest facility. 

REPORT spill immediately to 

DIVISION . . . . . . . . . . . . . . . 466-3;;;';;;" 

WiiENEVER POSSIBLE give the follcwing information, if known, or thaz 
WI-lie-L can reasonably be determined. DO NOT wait until ALL ir,forrr.s:::- 
C- -. tl--- spill is available. 

f \ 
Your name and teleohone number 
Location of the soil1 (Building Number or Shop Code) 
Number and type o? injuries 
Identify the type and estimate amount of spilled 
material 
Source of spill (e.g., tank or container) 
Sehavior or spilled material (e.g., reactions", leak, 
spill, or fire obsemed) 
Anticipated movement of spill and actions being taken 
Time when the spill occurred 

DC) NOT allow unauthorized persons to enter the spill area. 

RESTRICT all sources of ignition: smoking, internal combustion 
engines, or open flames. 

WAIT for the OSCDR to arrive and direct them to the spill. 

PROVIDE information and assistance as instructed. 



SECONDARY CONTAIS>IENT STRL’CTURE 
LVSPECTION AND MMNTENAINCE RECORD 

i, Inspector’s Xame;‘Phone Number: 

7 Date of Inspection A. 

3. BuildingStructure Kumber: 

3. UnitResponsible Activity: 

5 Location: J. 

6 Required inspection items (Check each itemj: - 
a. Gate val1.e c!osed 

b. Draina,ge \,alve locked in closed position 

c Condition cf valve componsnts (handwhee!s, seals, ‘,,brication) 

d. \L’ater in containment area 
c-- 

e. Evidence of spills (surface sheens, odors, stains) 

f, Cracks through containment curbs/foundation pads 

g. Structural integrity (rusting, spalling) 

h Condition of finish coats 

?;ote;: 

7. hlaintenance action. Vv’ork Ticket number and date requested (ind’cate “none” if applicable) 

8. Maintenance action and date performed (indicate “none” if applicable): 

9. Sates. 

NOTE: A copy of the completed form shall be filed by the inspecting command and the completed original shall be 
submitted to the Environmental Affairs Department, Building 4223 by the fifteenth of following month. 

Encl (6) 
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1.0 INTRODUCTION 

The Department of the Navy, Atlantic Division, Naval Facilities Engineering Command, has 

requested OHM Remediation Services Corp. (OHM) to provide a soil vapor extraction system at 

Operable Unit No. 2 (OU-2) Site 10, at Marine Corps Air Station (MCAS), Cherry Point, North Carolina, 

complete and ready for use. The preconstruction deliverables include preparation of an Erosion and 

Sedimentation Control Plan in accordance with the Erosion and Sediment Control Planning and Design 

Manual. North Carolina Sediment Control Commission, December 1, 1993. 

OHM Project 17488ESCP Operable Unit 2, Site 10 

l-1 

September 1997 



2.0 PROJECT OBJECTIVE AND SCOPE OF WORK 

The remedial objective of the project is to address the contaminated soil in four hotspots at Operable 

Unit 02, Site 10 located on the Marine Corps Air Station (MCAS), Cherry Point, North Carolina. 

Environmental investigations have shown that the soil is contaminated with VOCs. The major 

constituents are chlorinated hydrocarbons and their decomposition products. The selected remedy is a 

soil vapor extraction system to remove volatile organic compounds (VOCs) vapors from the soil present 

in four hotspots. 

The remedial system scope of work involves the following components: 

Soil vapor extraction well installation 

Wellhead and trench construction 

Utility construction 

Treatment equipment installation 

Fence installation 

Site restoration 

OHM will operate and maintain the system for one year after system start-up. 

OHM Project 17488ESCP Operable Unit 2, Site 10 September 1997 
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3.0 CONSTRUCTION SITE DESCRIPTION 

The Marine Corps Air Station (MCAS), Cherry Point is a military installation located north of tile 

town of Havelock in southeastern Craven County, North Carolina. The air station covers over 11,000 

acres. MCAS, Cherry Point boundaries are the Neuse River to the North, Hancock Creek to the East, 

North Carolina Highway 101 to the south, and a boundary line approximately 3/4 mile west of Slocum 

Creek. The entire facility is located on a peninsula north of Core and Bogue Sounds and south of the 

Neuse River. 

OU2 is located in the west/central portion of the air station. OU2 is bounded by the Sewage 

Treatment Plant (STP) to the north, Roosevelt Boulevard to the east, a residential area to the south, and 

Slocum Creek to the west. OU2 consists primarily of the Site 10 Landfill. It also includes the polishing 

ponds (Site 46) north of the landfill, a former sllldge application area (Site 44A formerly Site 45) located 

in the north-central portion of OU2, and the vehicle maintenance area (Hobby‘Shop) (Site 76) located 

southwest of the landfill. The construction sites involve the installation of extraction wells, gathering 

lines, and equipment compound site. Land use in the vicinity is industrial with buildings, utilities, and 

asphalt roads. The soil description from the surface to groundwater at the construction sites is fine to 

medium sand with silty to clayey sand interbeds. 

OHM Project 17488ESCP Operable Unit 2, Site 10 
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4.0 PLANNED EROSION SEDIMENT CONTROL 

Prior to disturbance of vegetation and soil, temporary erosion / sediment control will be established 

on the down gradient side of each excavation. Control techniques to be utilized will involve sediment 

fencing (silt fencing). Silt fencing will be installed with the fabric a minimum of 6 inches below grade 

and extending 36 inches above grade and fastened to posts no more that 6 feet apart. The pos;s will be 

installed with a minimum of 24 inches below grade and extend a minimum of 36 inches above grade. 

fabric will be attached to the up-slope side of the posts using l-inch staples or tie wires. Silt fences will 

be irispected after every rain and daily during extended rain fall. Inspections will be documented 

according to the Contractor Quality Control Plan found in App,,ndix D of this Work Plan. Accumulated 

sediment will be removed before the depth reaches 12 Inches. Open excavations or stockpiled soil 

vulnerable to creating erosion problems during construction activities will be held to a minimum. 

Appendix A contains the Practice Standards and Specifications for Sediment Fence (Silt Fence) drawn 

from Erosion and Sediment Control Planning and Design Manual, North Carolina Sediment Control 

Commission, December 1, 1993. Certification of the filter fabric for conformance to the same 

specifications as previously approved under Navy Technical Representative’s past project (OU- I, Site 

16) unless otherwise directed. 

OHM Project 17488ESCP Operable Unit 2, Site 10 
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5.0 CONSTRUCTION SCHEDULE AND MAINTENANCE ACTIVITIES 

The following steps list the construction schedule and maintenance activities for the Erosion and 

Sediment Control Plan: 

1. Obtain plan approval and other applicable permits. 

2. Hold preconstruction conference at least one week prior to starting construction. 

3. Flag work limits and create buffer area for protection. 

4. Install silt fences at the treatment facility location, along the pipeline route, and at the recovery 

well locations. 

5. Clear debris from site and start excavation and removal of soil. 

6. Back-fill excavations with uncontaminated soil or borrow material. 

7. Identify any areas or locations that require additional erosion control devices. 

8. All erosion and sediment control practices will be inspected daily and after rainfall events. 

Accumulated sediment will be removed before the depth reaches 12 inches. Needed repairs will 

be made immediately. 

9. After site is stabilized all erosion and sediment control structures may be removed. 

IO. After completion of the field construction activities the disturbed areas will be seeded. Prior to 

seeding and fertilization, lime will be applied as a soil amendment for pH adjustment at a rate 

of approximately 40 pound per acre. Any trees or other landscape features will be restored, if 

practical, by trimming of damaged limbs and application of tree dressing. Soil will be placed 

and compacted around root systems exposed during excavation activities. 

The erosion and sediment controls will remain in place approximately three to six months, depending 

on the construction activity. 

OHM Project 17488ESCP Operable Unit 2, Site 10 
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September 1997 



6.0 FINANCIAL RESPOiVS~B~LITY/O WNERSHF FORM 

A completed Financial Responsibility/Ownership Form can be found in Appendix R. 

OHM Project 17488ESCP Operable Unit 2, Site 10 
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APPENDIX A 

PRACTICE STANDARDS AND SPECIFICATIONS, 
SEDIMENT FENCE (SILT FENCE), EROSION AND 
SEDIMENT CONTROL PLANNING AND DESIGN 

MANUAL, NORTH CAROLINA SEDIMENT 
CONTROL COMMISSION, DECEMBER 1,1993 



Practice Standards and Specifications 

6.62 

Definition 

Pupose 

Conditions Where 
Practice Applies 

Planning 
Considerations 

Design Criteria 

A temporary sediment barrier consisting of filter fabric buried at the bottom, 
stretched, and supported by posts. 

TO retain sediment from small disturbed areas by reducing the velocity of sheet 
flows to allow sedment deposition. 

Below smalI disturbed areas less than l/4 acre per 100 ft of fence. 

Where runoff can be stored behind the sedi.nent fence without &maging the 
fence or the submerged area behind the fence. 

Do not install sediment fences across streams, ditches, or water.vays. 

A sediment fence is a permeable btier that should be planned as a system to 
retain sediment on the construction site. The fence retains sediment primarily 
by retarding flow and promoting deposition. In operation, generally the fence 
becomes clogged with fine particles, which reduce flow rate. This causes a pond 
to develop more quickly behind the fence. The designer should anticipate pond- 
ing and provide sufficient storage areas and overflow outlets to prevent flows 
from overtoppmg the fence. Since sediment fences are not designed to withstand 
high heads, locate them so that only shallow pools cm form. Tie the ends of a 
sediment fence into the landscape TV prevent flow around the end of the fence 
before the pool reaches design level. Provide stabilized outlets to protect the 
fence system and release stormflows that exceed the design storm. 

Deposition occurs as the storage pool forms behind the fence. The designer can 
direct flows to SF -5 fied deposition areas through appropriate positioning of the 
fence or by providing an excavated aren behind the fence. Plan deposition areas 
at accessible points to promote routine cleanout and maintenance. Show dLposi- 
tion areas in the erosion and sedimentation control plan. A sediment fence acts 
as a diversion if placed slightly off the contour. This may be used by the design- 
er to control shallow, uniform flows from small disturbed areas and to deliver 
sediment-laden water to deposition areas. 

Sediment fences serve no function along ridges or near drainage divides where 
there is little movement of water. Confining or divening runoff unnecessarily 
with a sediment fence may create erosion and sedimentation problems that 
would not othekse occur. 

Ensure that the drainage aru is no greater than l/G acre per 10 ft of fence. 

Make the fence stable for the lo-yr peak storm runoff. 

Whereall runoff is to be stored &hind the fence, ensure that the maximum slope 
length behind a sediment fence dczs not exceed the specifications shown in 
Table 6.633. 

6.62.1 



Ensure that the depth of impounded water does not exceed 1.5 ft at any pain: 
along the fence. 

If nonerosive outlets are provided slope length may be increased beyond thar 
shown in Table 6.6% but runoff from the arty+ should be determined and by- 
pass capacity and erosion potential along the ‘fence must be checked. The 
velocity of the flow at the ourlet or along the fence should be in keeping with 
Table 8.05d. Appendix 8.05. 

Table 6.62a 
Maximum Slope Length and Slope Slope Length (ft) 

Slope for which Sediment I 
Fence Is Applicable 

I 

< 2% 
2 to 5% 

5 to 10% 

100 
75 
50 

10 to 20% 25 
>20% 15 

Provide a riprap splash pad or other outlet protection device for any point where 
flow may overtop the sediment fence, such as natural depressions or swales. En- 
sure that the maximum height of the fence at a protected. reinforced outlet does 
not exceed 1 ft and that suppon post spacing does not exceed 4 ft. 

The desip life of a synthetic sediment fence should be 6 months. Burlap is only 
acceptable for periods up to XI days. 

Construction MATERIALS 
Specifications 1. Use a synthetic filter fabric or a pervious sheet of polypropylene, nylon, 

polyester, or polyethylene yarn, which is certified by the manufacturer or sup- 
plier as conforming to the requirements shown in Table 6.62b. 

Synthetic filter fabric should contain ultraviolet ray inhibitors and stabilizers to 
provide a minimum of 6 months of expected usable construction life at a 
temperature range of 0 to 120’ F. 

2. Ensure that posts for sediment fences are either4-inch diameter pine, 2-inch 
diameter oak, or 1.33 lb/linear ft steel with a minimum length of 4 ft Make sure 
that steel posts have projections to faciliute fastening the fabric. 

3. For reinforcement of srandard strength filter fabric, use wire fence with a 
minimum 14 gauge and a maximum mesh spacing of 6 inches. 

Table 6.62b 
Specifications For 

Sediment Fence Fabric 

Physical Property 
Filtering Etficiency 

Tensile Strength a: 
2~96 (max.) Elonga:ion 

SiU:ly F!CW RZT2 

Requirements 
85% (min) 

Standard Strength- 
30 Ib/lin in (min) 

Extra Streng?h- 
50 lbkn in (mir,) 

0.3 gakq Wrnin (min) 

6.61.’ 



--.-- -. _ _ 

Practice Sfandards and Specifications 

CONSTRUCTION 
1. Consuuct the sediment barrier of standard strength or exam strength synthetic 
ftiter fabrics. 

2. Ensure that the height of the sediment fence does not exceed I8 inches above 
the ground surface. (Higher fences may impound volumes of water sufficient to 
cause failure of the structure.) 

3. Construct the filter fabric born a continuous roll cut to the Iength of rhe bar- 
rier to avoid joints. When joints are necessary, securely fasten the filter cloth 
only at a support post with overlap to the next post. 

4. Suppoon standard strength filter fabric by wire mesh fastened securely to the 
upslope side of the posts using heavy duty wire staples at least I inch long, or 
tie wires. Extend the wire mesh support to the bottom of the trench. 

5. When a wire mesh support fence i c YX~$ space posts a maximum of 8 ftapart. 
Support posts should be driven securely into the ground to a minimum of 18 in- 
ches. 

6. EXDX strength filter fabric with 6-ft post spacing does not require wire mesh 
support fence. Staple or wire the falter fabric directly to posts. 

7. Excavate a trench approximately 4 inches wide and 8 inches deerp along the 
proposed Iine of posts and upslope from the barrier (Figure 6.6%). 

8. Backfti the nench with compacted soil or gravel placedoverthe filter fabric. 

9. Do not attach fiIter fabric to existing trees. 

Maintenance Inspect sediment fences at least once a week and after each rainfall. X&e any 
required repairs immediately. 

Should t,,e fabric of a sediment fence collapse. tear, decompose or become in- 
effective, replace it promptly. Replace burlap every 60 days. 

Remove sediment deposits as necessary to provide adequate storage volume for 
the next tin and to reduce pressure on the fence. Take care to avoid undermin- 
ing the fence during cleanout. 

Remove aI fencing materials and unsmble sediment deposits md bring the ara 
to grade and stabilize it after the contributing drainage area has been properly 
stabilized. 

6.613 



Figure 6.62~ lnstakdon detail of asediment 
fence. 

Compacted fill 

Backfill min 8” 
thick layer of gravel 

J Filter fabric 

Extension of fabric and wire 
into the trench 

References ~~~~~~~~~~~~~~~~ r~CaSIII.CS 
6.20, Temporary Diversions 

Outlet Protection 
6.41, Outlet Stabilhtion Structure 

Sediment Traps and Bam’ers 
6.60, Temporary Sediment Trap 
6.61. Sediment Basin 

Appendix 
8.03, Estimating Runoff 
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FINANCIAL RESPONSIBIL1TY/OWNERSHlP FORM 
SEDIMENTATION POLLUTION CONTROL ACT . 

No person may initiate any land-disturbing activity on one or more contiguous acres as covered by the 
Act before this form and an acceptable erosion and sedimentation control plan ha& been completed and 
approved by the Land Quality Section, N.C. Department of Environment, Health and Natural Resources. 
(Please type or print and, if question is not applicable, place N/A in the blank.) 

Part A. 
1. Project Name 

2. Location of land-disturbing activity: County , city 

or Township , and Highway / Street 

3. Approximate date land-disturbing activity will be commenced: 

4. Purpose of development (residential, commercial, industrial, etc.) . 

5. Approximate acreage of land to be disturbed or uncovered : 

6. Has an erosion and sedimentation control plan been filed ?Yes No Vy 

7. Person to contact should sediment control issues arise during land-disturbing activity. 

Nam- Telephone 

8. Landowner (s) of Record ( Use blank page to list additional owners.):. 

Name (s) 

Current Mailing Address Current Street Address 

City State Zip City - State Zip 

9. Recorded in Deed Eook No. 
Part B. 

Page No. 

1. Person (s) or firms (s) who are financially responsible for this land-disturbing activity (Use the blank page to list 
additional persons or firms): 

Name of Person (s)or Firm (s) 

Mailing Address Street Address 

city 

Telephone 

State zip City 

Telephone 

State 
-- 

Zip 

Rev. 11,93 



.-- --------.__ -- - 

2. (a) If the Financially Responsible Party is a Corporation give name and street address of the Registered 
Agent. 

Name 

Mailing Address Street Address 

City State Zip city. State Zip- 

Telephone yelephone 

(b) If the Financially Responsible Party is a Partnership give the name and street address of each General 
Partner ( Use blank page to list additional partners.): 

. Name 

Mailing Address Street Address 

City State Zip City State zip 

Telephone Telephone 

The above information is true and correct to the best of my knowledge and belief and was provided oy me 
under oath. ( This form must be signed by the financially responsible person if an individual or his attorney-in- 
fact or if not an individual by an officer, director, partner, or registered agent with authority to execute instru- 
ments for the finanacially responsible person ). I agree to provide corrected information should there be any 
change in the information provided herein. 

Type or print name Title or Authority 

Signature . Date 

1 I 

I,_- -. , a Notary Public of the County of 

State of North Carolina, hereby certify that 
appeared personally before me this day and being duly sworn acknowledged that the above form was exe- 
cuted by him. 

Witness my hand and notarial seal, this -. -day of -.-..- ---al9 

Seal 
-- 
Notary 

My commission expires 
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1.0 STATEMENT OF QC PROGRAM 

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, will provide 
and maintain an effective Contractor Quality Control (CQC) Program as required by contract 
clauses. This program will be performed in conjunction with the Program Quality Control Plan 
(OHM, December 14,1995) as applicable and in accordance with the requirements of Contract 
No. N62470-93-D-3032, Atlantic Division, Naval Facilities Engineering Command, dated 
August 1993. OHM will perform the inspection and test required to ensure that materials, 
workmanship, and construction conform to drawings, specifications, and contract 
requirements. OHM will perform each test or inspection specified, unless the required 
inspection and/or test is specifically designated to be performed by the Government. 
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2.0 QC ORGANIZATION AND RESPONSIBILITIES 

2.1 PRO.IECT 

The QC organization is depicted in the Organizational Chart (Exhibit 2.1). Other positions 
are reflected to show organizational interface and lines of communication. Depending upon the 
scope, size and complexity of the project, the Project Superintendent may also fulfill the duties 
of the Project QC Manager when approved by the Navy. 

2.2 OC MANAGERS 

The Program QC Manager’s resume is included in the Program QC Plan and the QC 
Manager’s resume (delivery order specific) is included herein as Exhibit 2.2. 

2.3 DUTIES. RESPONSIBILITIES AND AUTHORITIES 

1. The Program QC Manager shall report to the Program Manager and shall be 
responsible for developing, maintaining, and enforcing the quality control program. 

2. The QC Manager shall report to the Program QC Manager and shall be responsible for 
the management and implementation of the Program QC Plan and the delivery order 
specific QC Plan for both on-and off-site activities. Specific duties include: attend the 
Coordination and Mutual Understanding Meeting; conduct the scheduled QC meetings; 
perform the three phases of control; perform submittal reviews; perform submittal 
approval except for submittals designated for Contracting Officer approval; ensure tests 
are performed; and prepare QC certifications and QC documentation as required by this 
Plan. Except for managing and implementing the QC program, the QC Manager shall 
perform no other duties without the authorization of the Contracting Officer. The QC 
Manager shall also be responsible for delivering the following documentation to the 
Contracting Officer: 

l Combined Contractor Production Report/Contractor Quality Control Report, 
original and one copy, by 10:00 a.m. the next working day after each day that work 
is performed. 

l Testing Plan and Log, three copies, at the end of each month. 

l Monthly Summary Report of Field Tests, original and two copies attached to the 
Contractor Quality Control Report at the end of each month. (See paragraph entitled 
“Test Results” in Section 4.0). 

l QC meeting minutes, three copies within two calendar days of the meeting. 

l Rework items list, three copies at the end of each month. 
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l Completion Certification attesting that “the work has been completed, inspected, 
tested, and is in compliance with the contract.” 

3. The QC Manager is expected to attend the daily site safety meetings and abide by all 
site rules and regulations. 

2.4 APPOINTMENT LETTERS 

The appointment letter for the site QC Manager is included as Exhibit 2.4. The appuintment 
letter for the Program QC Manager can be found in the Program QC Plan. 

OHM Project 17488QCP Operable Unit 02, Site 10 

2-2 

September 1997 



3.0 SUBMITTALS 

3.1 7 
REVIEWING. APPROVING. A ND MANAGING SUBMITTALS 

A. Contractor’s Remonsibilitv 

The following responsibilities are those of the contractor and not the QC organization. They 
are included only for the purpose of providing an understanding of the contractor’s 
responsibility. While the QC organization is expected to assist the contractor in fulfillment of 
their responsibilities, no part of these responsibilities shall be assumed by the QC organization 
without the expressed written permission of the Contracting Officer. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Coordinate preparation and processing of submittals with performance of work so that 
work will not be delayed by submittal processing. Allow for potential requirements to 
resubmit. 

Except as specified otherwise, allow a review period, beginning with receipt by the 
approving authority, that includes at least 15 working days for submittals for QC 
Manager approval and 20 working days for submittals requiring Contracting Officer 
approval. The period of review for submittals with Contracting Officer approval begins 
when the Government receives the submittal from the QC organization. The period of 
review for each resubmittal is the same as for the initial submittal. 

Determine and verify field measurements, materials, field construction criteria; review 
each submittal; check and coordinate each submittal with requirements of the work and 
contract documents. 

Transmit submittals to the QC organization in orderly sequence, in accordance with the 
submittal register, and to prevent delays in the work, delays to the Government, or 
delays to separate contractors. 

Correct and resubmit submittals as directed by the approving authority. Direct specific 
attention, in writing or on resubmitted submittals, to revisions not requested by the 
approving authority on previous submissions. 

Furnish additional copies of submittals when requested by the Contracting Officer, to a 
maximum limit of 20 copies. 

Complete work that must be accomplished as a basis of a submittal in time to allow the 
submittal to occur as scheduled. 

Ensure no work has begun until submittals for that work have been returned as 
“approved” or “approved as noted” except to the extent that a portion of the work must 
be accomplished as a basis of the submittal. 
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Format of Submittals 

Transmittal Form. Transmit each submittal, except sample installations and sample panels, 
to the office of the approving authority utilizing transmittal forms standard for the project. The 
transmittal form shall identify the Contractor, indicate the date of the submittal, and include 
information prescribed by the transmittal form and required in the paragraph entitled 
“Identifying Submittals”. Process transmittal forms to record actions regarding sample panels 
and sample installations. Transmittal forms for submittals of sample panels and sample 
installations shall record any actions and locations of the samples. 

Identifying Submittals. Identifying submittals, except sample panel and sample 
installation, submittals shall be identified with the following information permanently adhered 
to or noted on each separate component of each submittal and noted on the transmittal form. 
Mark each copy of each identically, with the following: 

1, Project title and location. 

2. Construction contract number and delivery order number. 

3. The section and paragraph number of the section for which the submittal is required. 

4. The Submittal Description (SD) number (see Exhibit 3.1) of each component of the 
submittal. 

5. If a resubmittal, add an alphabetic suffix to the submittal description, for example, SD- 
lOA, to indicate the resubmission. 

6. The name, address, and telephone number of the subcontractor, supplier, 
manufacturer, and any other second tier contractor associated with the submittal. 

7. Product identification and location in project. 

Format of Product Data 

1. Present product data submittals for each section as a complete, bound volume. Include 
a table of contents listing page and catalog item numbers for product data. 

2. Indicate, by prominent notation, each product that is being submitted, indicate the 
specification section number, and paragraph number to which it pertains. 
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3. Supplement product data with material prepared for the project to satisfy submittal 
requirements for which product data does not exist. Identify this material as developed 
specifically for the project. 

Format of Shop Drawings 

1. Shop drawings shall be not less than 8 l/2 by 11 inches nor more than 30 by 42 
inches. 

2. Present 8 l/2 by 11 inches sized shop drawings as a part of the bound volume fcr the 
submittals required by the section. Present larger drawings in the sets. 

3. Include on each drawing the drawing title, number, date, and revision numbers and 
dates, in addition to the information required in the paragraph entitled “Identifying 
Submittals.” 

4. Dimension drawings, except diagrams and schematic drawings; prepare drawings 
demonstrating interface with other trades to scale. Identify materials and products for 
work shown. 

Format of Samples 

1. 

2. 

3. 

Furnish samples in the sizes below, unless otherwise specified or unless the 
manufacturer has prepackaged samples of approximately the same size as specified: 
- Sample of equipment or device: Full size. 
- Sample of materials less than 2 by 3 inches: Built-up to 8 l/2 by 11 inches. 
- Sample of materials exceeding 8 l/2 by 11 inches: Cut down to 8 l/2 by 11 inches 

and adequate to indicate color, texture, and material variations. 
- Sample of linear devices or materials, such as conduit and handrails: lo-inch length 

or length to be supplied, if less than 10 inches. 
- Sample of non-solid naturals, (e.g., sand, paint, etc.): One pint, unless specified 

otherwise in technical sections. 
- Sample panel: 4 feet by 4 feet. 
- Sample Installation: 100 square feet. 

Samples showing range of variation: Where unavoidable variations must be expected, 
submit sets of samples of not less than three units showing the extremes and middle of 
the range. 

Reusable samples: Incorporate returned samples into the work only if so specified or 
indicated. Incorporated samples shall be in an undamaged condition at the time of use. 
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4. Recording of sample installation: Note and preserve the notation of the area constituting 
the sample installation but remove the notation at the final cleanup of the project. 

5. When a color, texture, or pattern is specified in naming a particular manufacturer and 
style, include one sample of that manufacturer and style, for comparison. 

Format of Administrative Submittals 

1. When the submittal includes a document which is to be used in the project or tecome a 
part of the project record, other than as a submittal, do not apply the Contractor’s 
approval stamp to the document, but to a separate sheet accompanying the document. 

2. Operation and Maintenance Manual Data: SuLmit in accordance with the section entitled 
“Operation and Maintenance Data” of the individual delivery order. 

Number of Copies of Product Data 

1. Submit six (6) copies of submittals of product data requiring review and approval only 
by the QC organization and seven (7) copies of product data requiring review and 
approval by the Contracting Officer. 

Number of Copies of Shop Drawings 

1. For shop drawings presented on sheets larger than 8 l/2 by 14 inches, submit seven 
(7) prints of each shop drawing prepared for this project. 

2. For shop drawings presented on sheets 8 l/2 by 14 inches or less, conform to the 
quality requirements for the product data. 

Number of Samples 

1. Submit two (2) samples, or two (2) sets of samples showing range of variation of each 
required item. One (1) approved sample or set of samples will be retained by the 
approving authority and one will be returned to the Contractor. 

2. Submit one (1) sample panel. Include components 
directed. 

3. Submit one (1) sample installation, where directed. 

listed in the technical section or as 
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4. Submit one (1) sample of non-solid materials. 

Number of Copies of Administrative Submittals 

1. Unless otherwise specified, submit administrative submittals which are 8 l/2 by 14 
inches or smaller in size in the quantity required for product data. 

2. Unless otherwise specified, submit administrative submittals larger than 8 l/2 by 14 
inches in size in the quantities required for shop drawings. 

B . OC Owanization Remonsibilitieq 

The Quality Control (QC) organization shall be responsible for reviewing and certifying 
that submittals are in compliance with contract requirements. The approving authority on 
submittals is the QC Manager unless submission to the Contracting Officer is specified for the 
specific submittal. The specific QC responsibilities for submittals are as follows: 

1. Note the date on which the submittal was received from the contractor on each 
submittal for which the Site QC Manager is the approving authority. 

2. Determine and verify field measurements, materials, field construction criteria; review 
each submittal; and check and coordinate each submittal with requirements of the work 
and contract documents. 

3. Review submittals for conformance with project design concepts and compliance with 
the contract documents. 

4. Act on submittals, determining the appropriate action based on the review of the 
submittal. 
- When the QC Manager is the approving authority, take the appropriate action on the 

submittal from the paragraph of “Possible Actions.” 
- When the Contracting Officer is the approving authority or when a variation has 

been proposed, forward the submittal to the Contracting Officer with the certifying 
statement or return the submittal marked “Not Reviewed” or “Revise and Resubmit” 
as appropriate. 

5. Ensure that the material is clearly legible. 

6. Stamp each sheet of each submittal with the appropriate stamp, except that data 
submitted in bound volume or on one sheet printed on two sides may be stamped on 
the front of the first sheet only. When agreed to by the Contracting Officer, a single 
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7. 

8. 

9. 

cover sheet containing the required certification wording (see Exhibit 3.la and 3.lb) 
may be utilized instead of the above. The stamp or cover sheet shall contain the 
following wording: 
- When the approval authority is the Contracting Officer, the QC organization will 

certify submittals forwarded to the Contracting Officer with the following certifying 
statement: 

I hereby certify that the (equipment) (material) (article) shown and marked in this 
submittal is that proposed to be incorporated into Contract Number N62470-93-D- 
3032, is in compliance with the Contract drawings and specification, can be 
installed in the allocated spaces, and is submitted for Government approval. 
Government approval of proposed variation, if any, is recommended. 

Certified by Submittal Reviewer , Date 

Certified by QC Manager , Date 

- When approving authority is the QC Manager, the QC Manager will use the 
following approval statement when returning submittals to the Contractor as 
“Approved” or “Approved as Noted”: 

I hereby certify that the (equipment) (material) (article) shown and marked in this 
submittal is that proposed to be incorporated into Contract Number N62470-93-D- 
3032, is in compliance with the Contract drawings and specification, can be 
installed in the allocated spaces, and is approved for use, - approved for 
use subject to Government approval of proposed variation. 

Certified by Submittal Reviewer , Date 

Approved by QC Manager , Date 

Sign the certifying statement or approval statement. The signatures shall be in original 
ink. Stamped signatures are not acceptable. 

Update the submittal register as submittal actions occur and maintain the submittal 
register at the project site until final acceptance by the Contracting Officer. 

Retain a copy of approved submittals at the project site, including the contractor’s copy 
of approved samples. 
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10. When the approving authority is the QC Manager, forward two copies of each 
approved submittal, except “Samples”, where only one set is required, to the 
Contracting officer. 

Actions Possible 

Submittals returned to the contractor shall contain one of the following notations: 

1. “Not Reviewed” shall indicate the submittal has been previously reviewed and 
approved, is not required as a submittal, does not have evidence of being reviewed and 
approved by the Contractor, or is not complete. A submittal marked “Not Reviewed” 
shall be returned with explanation of the reason it is not reviewed. Returned submittals 
deemed to lack review by the Contractor or to be incomplete shall be resubmitted with 
appropriate action, coordination, or change. 

2. Submittals marked “Approved” or “Approved as Submitted” authorize the Contractor 
to proceed with the work covered. 

3. Submittals marked “Approved as Noted” authorize the Contractor to proceed with the 
work as noted provided the Contractor takes no exception to the notations. 

4. Submittals marked “Revise and Resubmit” or “Disapproved” indicates the submittal is 
incomplete or does not comply with the design concept or the requirements of the 
Contract documents and shall be resubmitted with appropriate changes. 

3.2 PERSONNEL AUTHORI.!DD TO REVIEW AND CERTIFY 
SUBMITTALS 

In addition to the QC Manager, the personnel listed in Exhibit 3.2 are authorized to review 
and certify submittals as indicated, Any additional personnel required to review and certify 
submittals will be submitted in writing to the Contracting Officer for approval. 

3.3 SUBMITTAL REGISTEB 

The submittal register is shown in Exhibit 3.3. The submittal register shall be maintained as 
follows: 

1. Column (a): List each specification section in which a submittal is required. 

2. Column (b): List each submittal description (SD No. and type, e.g., SD-04, Drawings) 
required in each specification section. Follow each submittal description with the list of 
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material of products to be addressed in each submittal description. 

3. Column (c): List one principle paragraph in the specification section where a material or 
product is specified. This listing is only to facilitate submittal reviews. Do not consider 
entries in column 0 as limiting project requirements; do not consider that a blank must 
be filled in by the Contractor or the Government. 

4. Column (d): Indicates approving authority for each submittal. A “G” indicates approval 
by the Contracting Officer; a blank indicates approval by the Site QC Manager. 

5. Column (e): Indicates for submittals to be approved by Contracting Officer, specific 
reviewers other than the QC organization. This column may or may not be filled out on 
the copy supplied by the Government. 

Columns (f) through (0) will be completed by the (2C organization as follows: 

6. Column (f): As submittals are processed, list a consecutive number assigned by the 
Contractor for each group of submittals. Place this same number in the appropriate 
block on the “Submittal Transmittal Form”. For a resubmission, repeat transmittal 
control number of the original submittal with a suffix; e.g., No. “IOOB” is second 
resubmission of material originally transmitted under No. “100”. 

7. Column (g): List dates scheduled for approving authority to receive submittals. These 
dates are the scheduled beginnings of submittal review period. The Contractor 
proposes these dates and the Contracting Officer approves them to establish the 
approved submittal register. 

8. Columns (h) and (I): Use to record Contractor’s review when forwarding submittals to 
the QC organization. 

9. Column (j): Enter date QC organization receives submittal from contractor. 

10. Columns (k) and (1): If approving authority is Contracting Officer, enter date QC 
organization forwards certified submittal to Contracting Officer. 

11. Columns (m) and (n): If approving authority is Contracting Officer, enter the 
Government action and date of action as shown on returned submittal. If approving 
authority is QC Manager, enter QC action and date of action. 
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12. Column (0): Enter date QC organization returns submittal to Contractor, regardless of 
who is approving authority. If QC Manager is approving authority, it is also the date 
the information is forwarded to the Government. 
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4.0 ACCREDITED LABORATORIES/ 
TESTING LABORATORIES 

4.1 TESTING LABORATORY REOUIREMENTS 

Testing services will be provided by an independent accredited testing laboratory qualified 
to perform sampling and tests. When the proposed testing laboratory is not accredited by and 
acceptable accreditation program, as described by the paragraph entitled “Accredited 
Laboratories,” submit to the Contracting Officer for approval, certified statements signed by an 
official of the testing laboratory attesting that the proposed laboratory meets or conforms to the 
following requirements: 

1. Sampling and testing shall be under the technical directior of a registered professional 
engineer (PE) with at least five years of experience in sampling and testing. 

2. Laboratories engaged in testing of concrete and concrete aggregates shall meet the 
requirements of ASTM C 1077,199O. 

3. Laboratories engaged in testing of bituminous paving materials shall meet the 
requirements of ASTM D 3666,199O (Rev. A). 

4. Laboratories engaged in testing of soil and rock, as used in engineering design and 
construction, shall meet the requirements of ASTM D 3740,1988. 

5. Laboratories engaged in nondestructive testing (NDT)/nondestructive examination 
(NDE) shall meet the requirements of ASTM E 543,1989 (Rev. A). 

6. Laboratories performing work in nonnection with specific sampling and chemical 
analysis of contaminated media according to the delivery order specification shall be 
handled as defined in the Sampling and Analysis Plan (SAP). 

4.2 ACCREDITED LABORATORIEB 

Acceptable accreditation programs are the National Institute of Standards and Technology 
(NIST), National Voluntary Laboratory Accreditation Program (NVLAP), the American 
Association of State Highway and Transportation Officials (AASHTO) program, and the 
American Association for Laboratory Accreditation (AALA) program. Furnish to the 
Contracting Officer, a copy of the Certificate of Accreditation, Scope of Accreditation and 
latest directory of the accrediting organization for accredited laboratories. The scope of the 
laboratory’s accreditation shall include the test methods required by the contract. 
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4.3 INSPECTION OF TESTING LABORATORm 

Prior to approval of non-accredited laboratories, the proposed testing laboratory facilities 
and records may be subject to inspection by the Contracting Officer. Records subject to 
inspection include equipment inventory, equipment calibration dates and procedures, library of 
test procedures, audit and inspection reports by agencies conducting laboratory evaluations and 
certifications, testing and management personnel qualifications, test report forms, and the 
internal QC procedures. 

4.4 TEST RESULTS 

Test reports shall cite applicable contract requirements, tests or analytical procedures used. 
Provide actual results and include a statement that the item tested or analyzed conforms or fails 
to conform to specified requirements. Conspicuously stamp the cover sheet for each report in 
large red letters “CONFORMS” or “DOES NOT CONFORM” to the specification 
requirements, whichever is applicable. Test results shall be signed by a testing laboratory 
representative authorized to sign certified test reports. Furnish the signed reports, 
certifications, and other documentation to the Contracting Officer via the QC Manager, The QC 
Manager shall furnish a summary report of field tests by attaching a copy of the report to the 
last daily Contractor Quality Control Report of each mcnth. 
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5.0 TESTING PLAN AND LOG 

5.1 TESTING PLAN AND LOG 

As tests are performed, the QC Manager shall record on the “Testing Plan and Log” 
(Exhibit 5.1) the date the test was conducted, the date the test results were forwarded to the 
Contracting Officer, any remarks and acknowledgment that an accredited or Contracting 
Officer approved testing laboratory was used. Attach a copy of the updated testing plan and log 
to the last daily Contractor Quality Control Report of each month. 

In development of the Testing Plan and Log, consideration shall be given to the use of 
multiple Testing Plans and Logs subdivided by definable features of the specification and/or of 
different materials within a definable feature section of the specification. When materials are 
tested on a specific frequency, accumulated material totals shall be recorded in the remarks 
section or on an attachment to each specific Testing Plan and Log to provide assurance that the 
tests are conducted at the required intervals. 

5.2 TESTING 

Except as stated otherwise in the specification sections, perform sampling and testing 
required under the contract. 
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6.0 REWORK 

6.1 REWORK DOCUMENTATION REOUIREMEN’Q 

The QC Manager shall maintain a list of work that does not comply with the contract, 
identifying what items need to be reworked, the date the item was originally discovered, and 
the date the item was corrected. There is no requirement to report a rework item that is 
corrected the same day it is discovered. Attach a copy of the Rework Items List (Exhibit 6.1) 
to the last daily Contractor Quality Control Report of each month. The Contractor shall also be 
responsible for including on this list, items needing rework including those identified by the 
Contracting Officer. 
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7.0 MEETING 

7.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING 

After submission of the QC Plan and prior to start of construction, meet with the 
Contracting Officer to discuss the QC program required for this contract. The purpose of this 
meeting is to develop a mutual understanding of the QC details, including forms to be used; 
administration of on-site and off-site work, and coordination of the Contractor’s management, 
production and the QC Manager’s duties with the Contracting Officer. A sample agenda is 
included as Exhibit 7.1. As a minimum, the Contractor’s personnel required to attend shall 
include the Project Manager, Project Superintendellt and QC Manager. Minutes of the meeting 
shall be prepared by the QC Manager and signed by both the Contractor and the Contracting 
Officer. 

7.2 OC MEETINGS 

After the start of construction, the QC Manager shall conduct QC meetings once every two 
weeks or as required scheduled by the Contracting Officer or delivery order. The meetings will 
be held at the work site, or where specified, with the project superintendent and the foreman 
responsible for the upcoming work in attendance. The QC Manager shall take steps as may be 
necessary to prevent the QC Meeting from becoming a production meeting. Often it is 
convenient to hold a production meeting following the QC meeting, however the minutes of 
these meetings shall be maintained separately. The QC Manager shall notify the Contracting 
Officer at least 48 hours in advance of each meeting. The QC Manager shall prepare the 
minutes of the meeting and provide a copy to the Contracting Officer within two working days 
after the meeting. As a minimum, the following shall be accomplished at each meeting: 

1. Review the minutes of the previous meeting. 

2. Review the schedule and the status of work. 
- Work or testing accomplished since last meeting. 
- Rework items identified since last meeting. 
- Rework items completed since last meeting. 

3. Review the status of submittals. 
- Submittals reviewed and approved since last meeting. 
- Submittals required in the near future. 

4. Review the work to be accomplished in the next two weeks and documentation 
required. Schedule the three phases of control and testing: 
- Establish completion dates for rework items. 
- Identify Preparatory Phases required. 
- Identify Initial Phases required. 
- Identify Follow-up Phases required. 

OHM Project 17488QCP Operable Unit02, Site 10 September 1997 

7-1 



,‘J= 
= B OHM Remediation s 

\fl Services Corp. MEETING 

- Identify Testing required. 
- Identify status of off-site work or testing. 
- Identify documentation required. 

5. Resolve QC and production problems. 

6. Address items that may require revising the QC plan such as or changes in procedures. 

In addition to the normal project distribution which includes the Contracting Officer, a 
copy shall be forwarded to the C.O.T.R., LANTDIV, the Program QC Manager, and the 
OHM Program Manager. 
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8.0 THREE PHASES OF CONTROL 

The QC Manager shall perform the three phases of control to ensure that work complies 
with contract requirements. The three phases of control shall adequately cover both on-site and 
off-site work and shall include the Inspection Plan activities (see Exhibit 8.0) of each definable 
feature of work as listed in Exhibit 9.1. 

PREPARATORY PI-US.E 

Notify the Contracting Officer at least two working days in advance of each preparatory 
phase. Conduct the preparatory phase meeting with the superintendent and the foreman 
responsible for the definable feature of work. Document the results of the preparatc’y phase 
actions in the daily Contractor Quality Control Report (Exhibit 8.1). Perform the following 
prior to beginning work on each definable feature of work: 

. 

8.2 

Review each paragraph of the applicable specification sections. 
Review the contract drawings. 
Verify that appropriate shop drawings and submittals for materials and equipment have 
been submitted and approved. Verify receipt of approved factory test results, when 
required. 
Review the testing plan and ensure that provisions have been made to provide the 
required QC testing. 
Examine the work area to ensure that the required preliminary work has been 
completed. 
Examine the required materials, equipment and sample work to ensure that they are on 
hand and conform to the approved shop drawings and submitted data. 
Review the safety plan and appropriate activity hazard analysis to ensure that applicable 
safety requirements are met, and that required Material Safety Data Sheets (MSDS) are 
submitted. 
Discuss construction methods. 

.INITIAL PHm 

Notify the Contracting Officer at least two working days in advance of each initial phase 
meeting. When crews are ready to start work on an a definable feature of work, conduct the 
initial phase meeting with the personnel responsible for that definable feature of work. Observe 
the initial segment of the definable feature of work to ensure that the work complies with 
contract requirements. Document the results of the initial phase in the daily Contractor Quality 
Control Report. Repeat the initial phase for changes in personnel assigned responsibility for 
the work, or when acceptable levels of specified quality are not being met. Perform the 
following for each definable feature of work: 

l Establish the quality of workmanship required. 
l Resolve conflicts. 
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. Review the Safety Plan and the appropriate activity hazard analysis to ensure that 
applicable safety requirements are met. 

l Ensure that testing is performed. 

8.3 FOLLOW UP m PHASE 

Perform the following for ongoing work daily, or more frequently as necessary, until the 
completion of each definable feature of work and document in the daily Contractor Quality 
Control Report: 

l Ensure the work is in compliance with contract requirements. 
l Maintain the quality of workmanship required. 
l Ensure that testing is performed. 
l Ensure that rework items are being corrected. 

8.4 JWTIFICATION OF THREE PHASES OF CONTROL FOR OFF- 

SITE WORK 

Notify the Contracting Officer at least two weeks prior to the start of the preparatory and 
initial phases. 

8.5 RECEIPT INSPECTION 

The QC organization shall conduct Receipt Inspection of materials and equipment procured 
in accordance with the delivery order specification. In addition to the submittal documentation, 
which will be reviewed and approved as required under Section 3.0, Submittals, the following 
attributes will be inspected for each order/shipment as applicable: 

Material is same as specified by the Delivery Order Specification 
Quantity as specified by the procurement document 
Dimensions as required by the procurement document 
Shipping Damage 
Physical Damage 
Identification and Marking 
Protective Covers and Seals 
Cleanliness 
Workmanship 

Materials and equipment found to be unacceptable at receipt inspection shall be rejected and 
“RED Tagged” (see Exhibit 8.5) until correction or replacement can be made. This 
material/equipment shall not be used until the corrective action results in satisfactory 

OHM Project 17488QCP Operable Unit02, Site 10 September 1997 

8-2 



rernspection. 

The results of the receipt inspection, by attribute, will be included in the Contractor Quality 
Control Report (Exhibit 8.1) for the date of inspection. 

Reports are required for each day that work is performed and for every seven consecutive 
calendar days of no work and on the last day of no work periods. Account for each calendar 
day throughout the life of the contract. The reporting of work shall be identified by 
terminology consistent with the construction schedule. Contractor Quality Control Reports are 
to be prepared, signed and dated by the QC Manager and shall contain the following 
information: 

. 

. 

. 

. 

Identify the control phase and the definable feature of work. 
Results of the preparatory phase meetings held, including the location of the definable 
feature of work and a list of personnel present at the meeting. Indicate in the report that 
for this definable feature of work, the drawings and specifications have been reviewed, 
submittals have been approved, materials comply with approved submittals, materials 
are stored properly, preliminary work was done correctly, the testing plan has been 
reviewed, and work methods and schedules have been discussed. 
Results of the initial phase meetings held, including the location of the definable 
features of work and a list of personnel present at the meeting. Indicate in the report 
that for this definable feature of work, the preliminary work was done correctly, 
samples have been prepared and approved, the workmanship is satisfactory, test 
results are acceptable, work is in compliance with the contract, and the required testing 
has been performed and include a list of who performed the tests. 
Results of the follow-up phase inspections held, including the location of the definable 
features of work. Indicate in the report that for this definable feature of work that the 
work complies with the contract as approved and that required testing has been 
performed and include a list of who performed the tests. 
Results of the three phases of control for off-site work, if applicable, including actions 
taken. 
List the rework items identified, but not corrected by close of business. 
As rework items are corrected, provide a revised rework items list along with the 
corrective action taken. 
Include in the remarks section of the report pertinent information including directions 
received, quality control problem areas, deviations from the QC Plan, construction 
deficiencies encountered, QC meetings held, acknowledgment that as-built drawings 
have been updated, corrective direction given by the QC Manager and corrective action 
taken by the contractor. 
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l When the QC Manager believes that an attribute list type inspection is more appropriate 
for the inspection of specific definable features of work, he/she may use any type of 
form desired for this purpose. However, this or any other form utilized shall become 
an attachment to the daily Contractor Quality Control Report and shall not preclude any 
other requirements of the contract or this plan. 
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9.0 DEFINABLE FEATURES OF WORK 

9.1 DEFINABLE FEA’nJRES OF WORK 

Exhibit 9.1 contains a list of definable features of work for this delivery order. A definable 
feature of work is a task that is separate and distinct from other tasks and requires separate 
control requirements. As a minimum, each division of the specification is considered a 
definable feature of work. However, at times there may be more than one definable feature of 
work in each division of the specification or a definable feature of work may include several 
specification sections. The QC Manager shall discuss the list with the Contracting Officer for 
possible expansion of the list. 
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10.0 EXHIBITS 

The following forms are acceptable for providing the information required by this QC Plan 
and the contract, except as otherwise directed by the Contracting Officer. While use of these 
specific forms are not required by the contract, any other format used shall contain the same 
information and be approved by the Program QC Manager. Exhibit 10.1 includes additional 
forms used by the contractor. These forms and their use are not addressed in this QC Plan. 

NOTE: Exhibit numbers refer to the paragraph from which the Exhibit was first addressed. 

10.1 INDEX OF EXHIBITS, 

Exhibit 2.1 Organizational Chart 
Exhibit 2.2 Project QC Manager’s Resume 
Exhibit 2.4 Project QC Manager Appointment Letter 
Exhibit 3.1 Submittal Descriptions (SD) 
Exhibit 3.2 List of Personnel Authorized to Review and Certify Submittals 
Exhibit 3.3 Submittal Register 
Exhibit 5.1 Testing Plan and Log 
Exhibit 6.1 Rework Items List 
Exhibit 7.1 Sample agenda for the Coordination and Mutual Understanding Meeting 
Exhibit 8.0 Inspection Plan 
Exhibit 8.0 Inspection Schedule 
Exhibit 8.1 Contractor Quality Control Report 
Exhibit 8.5 Reject Tag (RED Tagged) 
Exhibit 9.1 Definable Features of Work 
Exhibit 10.1 Contractor Forms 
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Exhibit 2.1 

OHM Remediation Services Corp. 

QC Organizational Chart 

Program Manager 
John P. Franz, P.E. 

Program QC Manager 
Jimmie L. Whedbee 

Site QC Manager 
Wayne Smith 

Project Manager 
Steven Bivone 

Laboratory 
QNQC Officer 

QC Representative 
TBD 

Site Supervisor 
Tom Cherrix 

AB I I OHM Remediation 

\ 
-Services Corp. = 

- 
A Subddimy of OHM Cnrpmtlon 



Exhibit 3.1 
SUBMITTAL DESCRIPTIONS 

Page 1 of 3 

SD-01. Data 

Submittals that provide calculations, descriptions, or other documentation regarding the work. 

SD-02. Manufacturer’s C&lop Data 

Data composed of catalog cuts, brochures, circulares, specifications and product data, printed 
information in sufficient detail and scope to verify compliance with requirements of the contract 
documents. A type of product data. 

SD-03. Manufacturer’s Standard Color Cha& 

Preprinted illustrations displaying choices of color and finish for a material or product. A type of 
product data. 

SD-04. Drawings 

Submittals that graphically show relationship of various components of the work, schematic diagrams 
of systems detail of fabrications, layout of particular elements, connections, and other relational 
aspects of the work. A type of shop drawing. 

Design calculations, mix design, analyses, or other data written in nature and pertaining to a part of 
the work. A type of shop drawings. 

nstructions 

Preprinted material describing installation of a product, system, or material, including special notices 
and Material Safety Data Sheets, if any, concerning impedances, hazards, and safety precautions. A 
type of product data. 

A tabular list of data or tabular list including location, features, or other pertinent information 
regarding products, materials, equipment, or components to be used in the work. A type of shop 
drawing 

tatements 

A document, required of the Contractor, or through the Contractor by way of a supplier, installer, 
manufacturer, or other lower tier contractor, the purpose of which is to further the quality or orderly 
progression of a portion of the work by documenting procedures, acceptability of method or 
personnel, qualifications, or other verification of quality. A type of shop drawing. 

Reports of inspection and laboratory test, including analysis and interpretation of test results. Each 
report shall be properly identified. Test method used and compliance with recognized test standards 
shah be described. 

a;\sd’ s 



Exhibit 3.1 
SUBMITTAL DESCRIPTIONS 

Page 2 of 3 

SD-lo. T& ReDor& 

A report signed by an authorized official of a testing laboratory that a material, product, or system 
identical to the material, product or system to be provided has been tested in acco-dance with 
requirements specified by naming the test method and material. The test report must state the test was 
performed in accordance with the test requirements; state the test results; and indicate whether the 
material, product, or system has passed or failed the test. Testing must have been within three years of 
the date of Contract award. A type of product data. 

actorv Test Rew& 

A written report that includes the findings of a test required to be performed by the Contractor on an 
actual portion of the work or prototype prepared for this project before it is shipped to the job site. 
The report must be signed by an authorized official of a testing laboratory and must state the test was 
performed in accordance with the test requirements; state the test results; and indicate whether the 
material, product, or system has passed or failed the test. A type of shop drawing. 

A written report that includes the findings of a test made at the job site, in the vicinity of the job site, 
or on a sample taken from the job site, on a portion of the work, during or after installation. The 
report must be signed by an authorized official of a testing laboratory or agency and must state the 
test was performed in accordance with the test requirements; state the test results; and indicate whether 
the material, product, or system has passed or failed the test. A type of shop drawing. 

SD-13. CertificateS 

Statements signed by responsible officials of a manufacturer of a product, system, or material 
attesting that the product, system, or material meet specified requirements. The statements must be 
dated after the award of this contract, name the project, and list the specific requirements that it is 
intended to address. A type of shop drawing. 

SD-14. Se 

Samples, including both fabricated and unfabricated physical examples of materials, products, and 
units of work as complete units or as portions of units of work. A type of sample. 

. Color Selectron Samr, 1 

Samples of the available choice of colors, textures, and finishes of a product or material, presented 
over substrates identical in texture to that proposed for the work. A type of sample. 

SD-K Sample Panels 

An assembly constructed at the product site in a location acceptable to the Contracting Officer and 
using materials and methods to be employed in the work; completely finished; maintained during 
construction; and removed at the conclusion of the work or when authorized by the Contracting 
Officer. A type of sample. 



Exhibit 3.1 
SUBMITTAL DESCRIPTIONS 

Page 3 of 3 

A portion of an assembly or material constructed where directed and, if approved, retained as a part 
of the work. A type of sample. 

SD-18. Recor& 

Documentation to ensure compliance with an administrative requirement or to establish an 
administrative mechanism. A type of administrative and close-out submittal. 

. Operation and Maintenance Mau& 

Data intended to be incorporated in an operations and maintenance manual. A type of administrative 
and close-out submittal. 
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SAMPLE DOCUMENT 

Exhibit 7.1 
Page 1 of 2 

COORDINATION AND MUTUAL UNDERSTANDING MEETING AGENDA 
FOR 

DELIVERY ORDER No. 
AT THE 

U.S. NAVAL STATION, 

The purpose of this meeting is to develop a mutual understanding of th:: QC details, including forms 
to be used; administration of on-site and off-site work, and coordination of the Contractor’s 
management, production and the QC Manager’s duties with the Contracting Officer. 

The QC program consists of a QC Organization, QC Manager, a QC Plan for this Delivery Order, this 
Coordination and Mutual Understanding Meeting, QC meetings, three phases of control, submittal 
review, submittal approval except for submittals designated for Contracting Offtcer approval, testing, 
and QC certifications and documentation necessary to provide materials, equipment, workmanship, 
fabrication, construction and operations which comply with requirements of this contract. 

Project QC Manager duties (contract para. 6.6.1) 

Attend this meeting 
Conduct the QC Meetings 
Perform the three phases of control 
Perform submittal review 
Perform submittal approval 
Ensure testing is performed 
Prepare QC certifications and documentation 
Perform other activities when approved by the Contracting Officer 

Submittal Reviewers Duties and Qualifications (contract para. 6.7) 

. Provide submittal reviewers qualified in the disciplines being reviewed other than the 
QC Manager, to review and certify that the submittals meet the requirements of the 
contract. 

QC Plan (contract para. 6.8) 

. (as specified therein) 

Coordination and Mutual Understanding Meeting (contract para. 6.9) 

. (see purpose above) 

QC meetings (contract para. 6.10) 

. The QC Manager shall conduct QC meetings once every two weeks or as otherwise 
directed by the Contracting Officer. 



SAMPLE DOCUMENT 

Exhibit 7.1 
Page 2 of 2 

. Meeting minutes to be prepared by the QC Manager in accordance with the contract 
outline and a copy provided to the Contracting Officer within two working days of 
the meeting. 

. A copy will be distributed to the Program QC Manager. 

Three phases of control (contract para. 6.11) 

. Preparatory Phase Meeting 
e Initial Phase Meeting 
. Follow-Up Phase Inspection 

Submittal review and approval (contract para. 6.12 and Part 7.0, “Submittals”) 

. Review 

. Approval 

. Certification 

. Submittal Register 

Testing (contract para. 6.13) 

. Testing Laboratory Requirements 

. Accredited Laboratories 

. Inspection and Testing Laboratories 

. Capability Checks 

. Test Results 

QC certifications (contract para. 6.14) 

. Contractor Quality Control Report Certification 

. Invoice Certification 

. Completion certification 

Documentation (contract para. 6.15) 

. Contractor Production Report 

. Contractor Quality Control Report 

. Testing Plan and Log 

. Rework Items List 

. As-Built Records 

. Report Forms 

I. Contractor Production Report 
II. Contractor Quality Control Report 
III. Testing Plan and Log 
IV. Rework Items List 



Exhibit 3.2 

Operable OU2 Site 10 

List of Personnel Authorized to Review and Certify Submittals 

$Decification Section: I Submittal Type: 

Equipment: 
VE equipment 
AS equipment 
Carbon vessel 

Authorized Personnel: 

Wayner Smith 
Tom cherrix 
Steven Bivone 
Sre Gilles 
Robert Keskonis 



Ouerable Unit OU2, Site 10 
I 

SF. 
No. 

SD No. and Type of 
Submittal Material 

or Product 

SF. 
Para. 
No. 

Exhibit 3.3 - Submittal Register Paeel I Y 
I Date 

Date Mailed to 
P-.4.,.4 Ar*is.- n.,,,.r - ‘- . 

. . ._ . _ _ _ t%“tIIl. 
Corm. 

a b c d e f &l h i i k 1 m n 0 P 

Work Plan 

cA.rll.l.3 

--"a-0 --.- 

g/15/97 

s/15/97 

B/15/97 

Prot. Plan 

S&A Plan 

H&S Plan 

g/15/97 

8/E/97 

B/15/97 

a/15/97 
I 1 I I 

Construction Submittals 

As-built Records 

Mfrs. Catalog Data 

Status Reports 

QC Meeting Minutes 

Test Results 
Summary Report 

Contractor 
Production Report 

QC Report 

Rework Items List 

Permits 

Contractor’s 
Closecut Report 

carbxl Vessel 

Field Test Reports 

Certifications 

O&M Manual 

CR 

a/11/97 

Monthly 

As held 

CR 

Daily 

Daily 

CR 

Prior to 
Mob. 

CR 

As performed 

As recieved 

~90 days 
f/startup 

Compressor 6r Post startup 
blower data 

CR - Closeout Report WI’- Work Plan A- Approved AN - Approved as noted 



Testing Plan and Log Exhibit 5.1 

contract Number 
N62470-93-D-3032 
D.O. 149 

Delivery Order 0800 
Operable Unit OU2 Site 10 

Contractor 
OHM Remediation Services Corp. 

Specification 
Section and 
Paragraph 

Number 
Item of 
Work 

Accredited 
/Approved Lab 

T-t Required Yes No Sampled By Tested By 

Location of Test 

Onsite Offsite Date Completed 

Date 
Forwarded to 
Contr. Off. Remarks 



Kework Items List 

Contract No. and Title: N62470-93-D-3032 - D.O. 0080, Ouerable Unit 02, Site 10, MCAS Cherry Point, NC 

Contractor: OHM Remediation Services Cort~ 

Exhibit 6.1 

Number Date Identified Description Action Taken by QC Manager Resolution Date Completed 



SAMPLE DOCUMENT 

Exhibit 7.1 
Page 1 of 2 

COORDINATION AND MUTUAL UNDERSTANDING MEETING AGENDA 
FOR 

DELIVERY ORDER No. 
AT THE 

U.S. NAVAL STATION, 
----- --- 

. 1996 - 

The purpose of this meeting is to develop a mutual understanding of the QC details, including forms 
to be used; administration of on-site and off-site work, and coordination of the Contractor’s 
management, production and the QC Manager’s duties with the Contracting Officer. 

The QC program consists of a QC Organization, QC Manager, a OC Plan for this Delivery Order, this 
Coordination and Mutual Understanding Meeting, QC meetings, three phases of control, submittal 
review, submittal approval except for submittals designated for Contracting Officer approval, testing, 
and QC certifications and documentation necessary to provide materials, equipment, workmanship, 
fabrication, construction and operations which comply with requirements of this contract. 

Project QC Manager duties (contract para. 6.6.1) 

. Attend this meeting 

. Conduct the QC Meetings 

. Perform the three phases of control 

. Perform submittal review 

. Perform submittal approval 

. Ensure testing is performed 

. Prepare QC certifications and documentation 

. Perform other activities when approved by the Contracting Officer 

Submittal Reviewers Duties and Qualifications (contract para. 6.7) 

. Provide submittal reviewers qualified in the disciplines being reviewed other than the 
QC Manager, to review and certify that the submittals meet the requirements of the 
contract. 

QC Plan (contract para. 6.8) 

. (as specified therein) 

Coordination and Mutual Understanding Meeting (contract para. 6.9) 

. (see purpose above) 

QC meetings (contract para. 6.10) 

. The QC Manager shall conduct QC meetings once every two weeks or as otherwise 
directed by the Contracting Officer. 
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SAMPLE DOCUMENT 

COORDINATION AND MUTUAL UNDERSTANDING MEETING AGENDA 
FOR 

DELIVERY ORDER No. 
AT THE 

U.S. NAVAL STATION, 

- -, 1996 

The purpose of this meeting is to develop a mutual understanding of the QC details, including forms 
to be used; administration of on-site and off-site work, and coordination of the Contractor’s 
management, production and the QC Manager’s duties with the Contracting Officer. 

The QC program consists of a QC Organization, QC Manager, a QC Plan for this Delivery Order, this 
Coordination and Mutual Understanding Meeting, QC meetings, three phases of control, submittal 
review, submittal approval except for submittals designated for Contracting Officer approval, testing, 
and QC certifications and documentation necessary to provide materials, equipment, workmanship, 
fabrication, construction and operations which comply with requirements of this contract. 

Project QC Manager duties (contract para. 6.6.1) 

Attend tnis meeting 
Conduct the QC Meetings 
Perform the three phases of control 
Perform submittal review 
Perform submittal approval 
Ensure testing is performed 
Prepare QC certifications and documentation 
Perform other activities when approved by the Contracting Officer 

Submittal Reviewers Duties and Qualifications (contract para. 6.7) 

. Provide submittal reviewers qualified in the disciplines being reviewed other than the 
QC Manager, to review and certify that the submittals meet the requirements of the 
contract. 

QC Plan (contract para. 6.8) 

. (as specified therein) 

Coordination and Mutual Understanding Meeting (contract para. 6.9) 

. (see purpose above) 

QC meetings (contract para. 6.10) 

. The QC Manager shall conduct QC meetings once every two weeks or as otherwise 
directed by the Contracting Officer. 



INSPECTION SCHEDULE 
Operable Unit 02, Site 10 
MCAS Cherry Point, NC 
ndrmrrr t-h-far wrr mm 

Exhibit 8.0 

Spec. Section Activity* 
LIL_I1.‘cI VI.ILI I.“. ““VU 

Preparatory Report No. Initial Report No. Follow-up Report Nos.“” 

*Also include schedule date if CPM Network is involved. **Include first and final inspections only 



BUSINESS 

THE SUBMI’ITALS HAVE BEEN 
APPROVED I I 

CONTRACTOROUALITYCONTROLREPORT I DA?‘E 

CONTRACl- AS APPROVED 
IN INITIAL PHASE 

MED&WHO 
PERFORMED TEST 

OF 1sT) 

On behalf of the contractor, I certify that this report is complete and equipment 
and material used and work performed during this reporting period is in compliance 
with the contract drawings and specifications to the best of my knowledge except 
as noted in this report. AUTHORIZED QC MANAGER AT SITE DATE 

I AUTHORIZED QC MANAGER AT SITE DATE A 

Exhibit 8.1 pg 1 (Back) Sheet of 



CONTRACTORQUALITYCONTROLREPORT CONTINUATION DATE 

SHEET 
(AlTACH ADDITIONAL SHEETS IF NECESSARY) 

CONTRACT NO. REPORT NO. 

REVIEWED 
AND - 

DISCUSSED 

TESTING P- 
PERFORMED TES,” 

WHO ‘PRELIMINARY WORK WAS 
DONE CORRECl-LY 

I 

SAMPLE HAS EE’EFl I 

Exhibit 8.1 pg 2 Sheet of 



CONTRACTOR QUALITY CONTROL REPORT CONTINUATION DATE 

SHEET 
(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

CONTRACT NO. 

t IN INITIAL PHASE I 1 

D& 
WHO PERFORMED TEST 

Exhibit 8.1 pg 3 (Back) Sheet 3 of 3 





Exhibit 9.1 

Operable Unit 02, Site 10 

Definable Features of Work 

jpecification Section: Definable of Feature of Work: 

Work Plan Submission 

Mobilization 

Well Installation 

System Start-up 

O&M Manual 

Closeout Report Submission 



Exhibit 10. la 
ITRACTORPRODU~TI~NREP~RT 

CONTRACT NO. 
I I 2. L CTOR I SUPP 

I AM- PM- 
I 

MINTEMP 

9 

i 

JOB j 
WAS A JOB SAFETY MEETING HELD THIS DATE? YES NO 

w (If YES. attach cow of the meeting minutes) 
%XRE THERE AKY LOST TIM$ACCIDlkTS THIS DATE? 

TOTAL WORK HOURS ON JOB 

t 

YES NO 
(If YES, attach copy of completed OSHA report) 

/SCAFFOLD/HV ELECIRICAI,‘HIGH WORK DONE? YES NO 
(If YES, attachment statement or checklist showing inspection performed) 
WAS HAZARDOUS MATERIAMASTE RELEASED INTO THE ENVIRONMENT’? YES NO 
(If YES, attach description of incident and proposed action) 
LIST SAFETY ACTIONS TAKEN TODAY/SAFETY INSPECTIONS CONDUCTED 

AY iAY 

REMARKS 

CONTRACTOR/SUPERINTENDENT DATE 

Exhibit lO.la Sheet of 



Exhibit 10. lb 

Project Name: 
Delivery Order: 
Contract Purchase Order N62470-93-D-3032 
OHM Project Order 

Routing: Contr. Adm. 
Proj. Mgr 
Site Supv. 
Proj. Acct. 
CSE 
w 

Job File 

--- 
--- 

Date of Request: 
OVERTIME AUTHORIZATION (OTA) 

WBS Code: OTA No: I 

Reason for request Explanation: 
_I_________-_-----___L___ 

[ ] Emergency 
--___--___ _-__----_---_---____I____ 
[ ] Equipment Maintenance 
---------___ --_I ---------- 
[ ] Keep critical activities on schedule 
___~-------- 
[ ] Accelerate schedule 

-__----- __--- 

__I~__---__--__--_-----_ 
[ ] Other 
--_--- -----------~----- 

Initiated-by: 
- - - - I  - - - I _ -  - - - -  

-___---- ------ ~----------- 
[ 1 Navy 
--- ---~ -----__- __- 
1 1 OHM 
__-.____ 
[ ] Other 

--- -- 

Estimated period of overtime work 
End Date: 
ROM Cost Estimate 

Start Date: 

Requested By: 
Date: 
OHM Project Manager 

APPROVALS 
[ 1 App~ved 

Modification (if any) 
[ ] Modified [ ] Rejected 

---- 

RPM: 
Date: 
ROICC/NTR: 
Date: 

-- 
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GF 
OHM Remediation 
Services Corp. 

Exhibit 10.1~ 

Project Name: 
Delivery Order: 
Contract Purchase Order N62470-93-D-3032 
OHM Project Order 

Routing: Contr. Adm. 
Site Supv. 
Proj. Acct. 
CSE 
w 
Job File 
--- 
-__- 
--- 

REQUEST FOR INFORMATION (RFI) 

Date of Request: 
--------- 

Suspense Date: 
--__------ 

VR No: 
-----___ --- 

l SITUAl-ION,WNDITIcN 
REQUIRING CLARIFICAl-ION ---___--- 

Site Location 

I ------- 

Spec Set: 

’ DESCRIPTION: 

I 1 

Certifying Engineer: Tech. Rep: ROICC: 
I 
I I --- RESPONSE: 

Note: This is a clarification and does not create additional work that could be considered as a change to the contract 
drawings and /or specification. 

RPM: - Date: 

I ROICUNTR: Date: 

I - I 

Exhibit 10.1~ 
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OHM Remediation 
Services Corp. 

Project Name: 
Delivery Order: 
COntrdCt Purchase Order N62470-93-D-3032 
OHM Project Order 

VARIANCE REQUEST (VR) 

Routing: Contr. Adm. 
Site Supv. 
Proj. Acct. 
CSE 
w 
Job File 

Date of Request: Suspense Date: VR No: I 

I PROPOSED VARIANCE Dwg Ref.: Spec Set: -------- 
Site Location 

------ ------ 

I --- -- 

DESCRIPTION: 

I . 

Note: Approval of this variance will not result in an increase in cost or in time of performance to this contract. 
Initiated By [ ] Navy 

[ 1 OHM 
[ ] Regulatory Agency 
[ ] Other 

On-Site Engineer: 
OHM Project Engineer 
Site Quality Control Manager: -- 
OHM Project Manager: 

Date: 
Date: ---- .---- 
Date: _ -__ 

- ___ Date: 

APPROVALS [ ] Approved [ ] Modified (see below) [ ] Rejected 

Note: This is a clarification and does not create additional work that could be considered as a change to the cost of the 
project. 

RPM: Date: 
ROICCYNTR: Date: 

Fxhibit lO.ld 
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OHM Remediation 
Services Corp. 

Proi. Ugr. 
Site Suov. 
Proi. kc?. 
CSE 
OC 

Project Name: 
Job file 

Delivery Order: 
John Franz-Frog 
COTR- J. Has:e 

Contrcct ?urchase Crder N62470-33-D-3032 

OHM Project No. 

Date of Request: 

WORK DIRECTIVE (WD) 
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1.0 INTRODUCTION 

This Materials Handling, Transportation and Disposal Plan (MHTDP) was prepared for 
use during remedial action activities to address the contaminated groundwater and soil at 
Operable Unit 01, Site 16 located on the Marine Corps Air Station (MCAS), Cherry Point, 
North Carolina. 

The MHTDP objective is to specify the methods and procedures to be implemented by 
OHM to ensure that wastes generated during site activities will be transported, stored, 
treated, and disposed of in full compliance with applicable federal, state, and local rules 
and regulations. 

Operable Unit 01, Site 16/MHTDP l-l OHM/117487 



2.0 CHARACTERIZATION OF WASTESTREAMS 

Based on the information provided to OHM in the Statement of Work and Delivery Order 
Plans and Specifications, OHM will generate various types of Remedial Derived Waste 
which will require off-site disposal. These materials are outlined in Table 2.1. 

OHM will complete characterization and disposal analysis of the waste materials 
generated form the remedial activities. For the purposes of this plan, OHM assumes that 
contaminants of concern are Chlorinated Volatile Organic Compounds. 

OHM will collect samples in accordance with the Sampling and Analysis Plan and perform 
appropriate characterization and disposal analysis of the wastes described in Table 2.1 
during the course of these projects. Final characterization and disposal alternatives are 
contingent upon those analyses. An addendum to this plan will be prepared with that 
information when it is available. 

Table 2.1 Remedial Activity Derived Waste from Air SpargingKoil Vapor Extraction, 
Operable Unit 01, Site 16 

Waste Description Quantity Disposal Method 

PPE Personal Protective Equipment 32Drums TBD on analytical 
generated during on-site remedial results 
activity 

Decon Water Decontamination water from 10,000 gallons Base Industrial Water 
Drilling Fluids equipment cleanup; water from well Treatment Plant 

development 

Drilling Muds Soil cuttings from well installation 50 cubic yards TBD on analytical 

results 

Trenching Spoils Soil from horizontal well installation 585 cubic yards “TBD on analytical 

and SVB system piping results 

Spent Carbon Spent carbon from soil vapor 2,000 pounds Regeneration by 

extraction off-gas treatment vendor 

SVE Water Water generated from the SVE process 4,000 gallons/ Base Industrial Water 

month (est) Treatment Plant 

The 585 cubic yards of soils generated from trenching for the SVE system piping and horizontal 

wells will be used as backfill pending analytical results and MCAS Cherry Point EAD approval. 

Operable Unit 01, Site 16/ MHTDP 2-l OHM/17487 



3.0 WASTE DISPOSAL APPROVAL 

OHM will assign a T&D Coordinator to this project who will report to the Project Manager 
as a single point-of-contact for.all waste management activities. The individual assigned to 
this project will be familiar with all the applicable portions of RCRA, CERCLA and SARA 
regulations - especially 40 CFR 261 (Identification and Listing of Hazardous Wastes). In 
addition this individual will be familiar with the State of North Carolina regulations related 
to hazardous and solid waste treatment, storage, disposal, and transportation. This 
individual will specify analyses needed to identify hazardous wastes. Based on this data 
and consultations with the Department of the Navy representatives, the project T&D 
Coordinator will assist the Department of the Navy in identifying regulated waste 
materials. The T&D Coordinator will also be responsible for preparing waste profiles to the 
selected disposal vendor and coordinating disposal approvals. 

Based on the materials identified that will require off-site disposal, it is anticipated that the 
wastes generated will not be RCRA hazardous pursuant to 40 CFR 261. 

The T&D Coordinator, in consultation with project management and procurement 
personnel, have reviewed potential vendors to prequalify transportation and disposal 
companies based on: 

l NOV status 
l Ability to handle the wastes identified 
l Cost effectiveness of the available transportation and disposal options 
l Past experience 

At this time OHM has identified the following qualified vendors to provide transportation 
and disposal of non-hazardous Remedial Derived Waste for this Delivery Order: 

. BFI Waste System 
l Waste Management Inc. 
l East Carolina Environmental 

Operable Unit 01, Site 16/ MHTDP 3-l OHM/l7487 



4.0 WASTE PACKAGING 

All drummed waste of Personal Protective Equipment, soil cuttings, spent carbon, and 
decor-r/development water that is collected in 55-gallon (17H open-top) steel drums will be 
labeled and logged using OHM’s standard drum inventory procedures (see Appendix A 
Drum Inventory Log). OHM will maintain these drum logs and a database summary of the 
type and quantity of wastes generated each day. Appropriate measures will be taken to 
keep off-site back-up copies of this data as well. 

All materials will be accumulated onsite until sufficient quantities are available for 
shipment of a full load of drums or (20 to 30 cubic yards ) of bulk material. Pending 
quantities of waste, OHM will bulk or package waste in bulk roll-off containers for cost 
effective disposal. OHM will conduct weekly inspections of the temporary waste storage 
areas. All temporary storage will be in compliance with 40 CFR 262.34 and the applicable 
North Carolina regulations. 

Decon water, well development water, and SVE water will be stored in drums or storage 
tanks pending quantity and location of each respective site. These waters will be 
transported to the Base Industrial Water Treatment Plant for disposal, after analysis and 
MCAS Cherry Point review and approval. 
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5.0 PREPARATION OF REQUIRED DOCUMENTATION 

OHM will prepare or oversee the preparation of all paperwork associated with off-site 
disposal for review and signature by LANTDlV and MCAS Cherry Point representatives. 
This will include TSDF waste profiles and bill of lading or non-hazardous waste manifests. 
The selected vendor(s) will be required to provide manifests and other shipping paperwork. 
A completed example of all manifests and other shipping paperwork will be provided for 
OHM’s review and approval at least one week in advance of the scheduled start of 
shipments. After these documents are reviewed by OHM they will be provided to the 
MCAS Cherry Point EAD representative for review and signature. Final copies of all 
manifests and other shipping paperwork will be received by OHM’s on-site personnel at 
least 24 hours in advance of the scheduled start of shipments. 

The disposal vendors will provide written verification that the proposed disposal site is 
permitted to accept the contaminated materials generated from OUl, Site 16. The disposal 
vendors shall provide written verification that wastes were actual delivered to the disposal 
site. 
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6.0 TRANSPORTATION AND DISPOSAL 

The T&D Coordinator will contact the selected vendor and schedule waste pick-ups 
(tankers, pump trailers and drums) in a timely manner to coordinate with the project 
schedule. Prior to shipment of wastes, OHM’s on-site personnel, in conjunction with the 
T&D Coordinator, will complete the Waste Disposal Activities Checklist (see Appendix B). 
This checklist is to be completed for each waste shipment leaving the site. A copy of the 
completed form will be provided to the LANTDIV prior to waste transportation and with 
the Final Report. 

OHM will maintain chronological organized files of weight tickets, manifest copies, LDR 
forms and other shipping paperwork for each shipment. OHM will also maintain a 
database of all pertinent information regarding each off-site shipment. copies of the 
manifest files and database printouts will be provide to the LANTDIV representatives 
upon request and at the completion of the project, in the Remedial Activities Report (RAR) 
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PROJECT LOCATION LOGGER DATE ! 

PROJECT CONTACT 
I 

SAMPLER TIME 
PHONE WEATHER 

I 
DRUM TYPE: FIBR IJ POLY-UNED a S-ES yj 

RINGTOP a 
POLY n STAlNLESS Sit’! q 

LID rfPc,: CLOSED TOP 0 
NICKFi 17 I 

ORUM CONDITION: MEET 00-r SPEC. u GO00 c! FAIR c! POCR z / 
DRUM SIZE: 110 u 85 0 55 @ 42 3 30 0 16 a 10 cl 50 OTHR- 
DRUM CONTENTS: VOLUME FULL CJ 3/4 c! l/2 G l/4 cl <l/4 c Mla 
OVERPACKED: NO q YES [7 Overpack Type: FIBR c1 51 tJ 

I 
POLY c / 

PHYS. STA TEj COLOR CLARllY -H”‘t” 

L LlSlGiSl 
I ICKNF S flFD ANALYSIS 

CICIO . . I 
A I 0 E L USE L L P PID 
YQLLU 

~Hal PPm 

EUI 0 
RIO G COZRS 

E 0 A 
A U Q INCHES DOSiMEi-ER 
R 0 U 

S D E Y E -. OTHER 

T 

M DRUM LABELS/MARKINGS 

B DOT HA’ UN/NA 

MFG NAME 

CHEMICAL NAME 

ADDITIONAL INFORMATION 

LABORATORY COMPATIBILITY DATA 

q MARK IF PHYSIGV STATE AND COLOR MATCHES THE ABOVE 
INFORkLATlON. IF NOT, STOP ANALYSIS AND NOTIFY 
PROJECT CONTACT. FURTHER WORK WiU NOT BE PAlD FOR. 

RADL4TlON: POS u NEG t! - MRR(/HR 

COMPATiEILrlY CAT: 

ANALYSTS: 

DATE PE..FORMED: 

PHYX. SATE COLOR cLARln WJoF REACT pH ;f$:; PR OXID CN SUL 
BIEL- L4sA PC83 1 ted 

t L 5 G S 
SEIN POINT]@SPV~ i 

c c 0 
A I 0 E L 

KELU 

USE ; ; g SOLUBILm 
A=m SD. 0% Ci+R & & 0; & 

<6QC + f: 

D 
R I D 

P 

COERS ;: ; ; D$f% W-WATER UNIT 1 - -. - - - 
Cl? 

0, ii 

S D Y E 
H OR L 

RE 
T I 1 

M ! 1 ! I 

I 

1 1 

0 

COMMENTS: 8 
1 

PCB CONC. PPM FL4sH POINT ‘C COMPATBIUIY COMP. BULK f 1 

DATA REVIEWER: DATA REvlEW DATE: 

REID RMEWER: FIELD REVIEW DAEi 

RANSER TRANSFERS 
NUMB= 

i TRANSFERS 
REZNQUISHED EY ACCEPTED BY 

DATE TIME 

1 I 
2 I I I 

1 3 I I I ! 
F-21 2a 1 l-22-91 
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,- - 3 = OHM Waste Disposal Activities Checklist 
\ 

m s Corporation Page 1 of 6 

Job Name: 
Waste Yame: 

Profile Number: 
Work Order: 

NO. 

e 

Waste Type: 

Shipment Form: 

Dry solid 
Wet solid / sludge 
Liquid 
other &pecifv 

DmmsIsize/twe \ 
Talkers 
Dump tiers 
Rolloffs 
Other &gcify 

Estimated Quantity: 

Number of Loads: 

Disyds;LSFacility : 

Phone 

Contacts 

Transporter: 
Phone 

EPAlD# 

Conracts 

See checklists The site supervisor 
attached Drum labeling insuutions (if applicable) should review this 
pages for: Example manifests & LDR forms material and the 

Drum or container lists attached pages prior to 
shipping aahng forms performing work. 
Special insunczions 



Notifications, Forms, 
Manifests & other Shipping 
Papers Checklist 

Waste Disposal Activities Checklist 
Page 2 of 6 

Chectist or ~orrns, nouricanons. inaniiesrs. and 
other paperwork associati with various federal 
sate and facility requirements & regdations. 
These items will be srarted by the T&D 
Coordinator but the site supervisor should review 
each for comuletion & inclusion wirfi the shinment 

checked off 
on 

[ ] Determine if special state manifests are required. (AL, AR. LA SC / ! 
&TX in the south) . 

[ ] Verify current manifesrs are being used? Get current ones if not ! / 

[ ] Land Disposal Restriction notification(s) 
[ ] Facility LDR form squired [I ES [I NO 
[ j State LDR form rquired [IYES f’lN0 

Current forms avail&e and attached? - - 
Background information & data to complete 
Forms compleed & reviewed for accuracy 
Forms signed by OSCKlient? 

form(s) in 

Forms included with material to be sent with shipment (i.e. 
manifest, etc.) 

/A- 

place? 

Verify information or examples for manifesrs & labels is compiled 6% 
arrached. 

/ / 

Prepare manifests & LDR forms, and have them checked for !!- 
accuracy. (The disposal facility will review and verify the accuracy 
and completeness of these forms.-SEIND THEM MIVAKED 
COPIES!!!) 
Prepare drum labels. hazard class labels, & compile list of drum / 
markings rquired. Labeling insuucrion sheers atrached? 

! 

Arrange for ciient/OSC signatures on manifests & LDR forms. A/- 



OHM Waste Disposal Activities Checkiist 
Corporation Page 3 of 6 

Disposal Faciiity & 
Transporter Checklist ~1 

should review each for comDleti.on. 

All approvals in place, or ail facyXties chosen? 
Disposal windows lined up? Facilities have agreed to a spec5c 
receipt date. or have agreed to allow uansporter to schedule mate&L 
Spoke with 

[ ] Project management informed of final scheduling pIans? 
[ ] Client/OSC informed of final scheduling plans? 
[ ] Field personnel informed of final scheduling plans? 

r 1 Three bids obrained for all hosal facilirv? 
[ j Disposal 3-bid approved & signed by cl&t? 
[ ] PO requisition for disposal completed & submirted? 
[ ] Disposal vendor(s) given POs? 

[ ] Three bids obtained for ail uansportadon? 
[ ] Transportation 3-bid approved & signed by client? +- 
[ ] PO requisition for transportation completed & submitred? !JZ 
[ ] Transportation vendor(s) given POs? /!- 

[ ] Transporter(s) are city on the following: 
[] Anivaldrnes&dates 
[] Deiiverytime.s&darcs 
[ ] Equipment required 
[ ] Types of trucks e.xpecxed 
[] Dircctionstosite 
( ] Road & driving conditions at sire 
[ ] Sire contacts & phone numben 
[ ] Subs are OK provided OHM informed 
[ ] Billing and conuacting details 

./ 



OHM Waste Disposal Activities Checklist 
Corporation Page 4 of 6 

Drum Checklist 

[ 1 

[I 

II 

[I 

Cl 

Cl 

Cl 

r 1 

The srre supervisor should review ezh or’ mese for 
completion before loading drums on the rriick. 

. . Drums have been checked agamst mventory-there are no exua or 
missing drums? 

Checked off 
on 

/ / 

Drums are in good shape--or they have been overpacked? 
[] Noleaks 
[ ] No dents greater than-silver dollar size 
[ ] 
[ ] 

No creases greater than six inches 

[ ] 
No lid, ring or bung damage 
No damage to the seams or chimes 

[ ] No waste on the outside of the drum 
[ ] No large discolored areas on the drum 

ALL drums are numbered with the numbers on the top AND side? / / 

ALL drums have a complete waste labe&either a yellow & red 
hazardous waste label or green non-hazardous labei 

A/- 

Drums have hazard class labels (if requirxi) on the2 tops AND sides? / / 

Drums have approval numbers written on the top AND side /A- 

Drums have the T’SDF name wrimn on the side? /A- 
If multiple uucks are used, an inventory record of which drums were / / 
loaded onto each truck is being made? 



. 

=- 
3 - OHM 
\ m - = Corporation 

Drum Labeling Checklist 

Waste Disposal Activities Checklist 
Page 5 of 6 

checked off 

[ ] Site supervisor has sufficient quantities of the appropriate drum IOIlr-. 
l&AS? 

Hazardous waste !abeis (yellow & red) 
Non-hazardous labels (green) 
Hazard class labels (i.e. flammable liquid. etc) 

[ J Site supervisor has completed drum labels or has reviewed drum 
labeling insuuctions? 

/ / 

[ ] Information on the drum labels is complete and matches the l-f- 
information on the manifest--This particularly important to double 
check when more than one manifest or truck is being used. Manifest 
numbers and other information will vary Tom truck to truck and 
manifest to manifest. Drum labels must match the specific manifest 
and the specific truck they are loaded onto. 
[ ] Generator’s name 
[ ] Generator’s address 
[ ] Generator’s EPA ID number 
[ ] DOT shipping name (Hazardous waste lab& only) 
[ ] EPA waste codes 
[ ] 

(Hamdous waste Labels only) 
Manifest number(s) (Hazardous waste labels only) 

[ ] Accumulation Start Date (Hazardous waste labels only) 



OHM Waste Disposal Activities Checklist 
Corporation Page 6 of 6 

Manifest Checklist Activxies conciucteci by the Site Supervisor relanng 
to manifests. LDR forms and other pre-shipment 

pauerwork 

I:1 

I 1 

[ I 

II 

[I 

[I 

Cl 

[I 

[ 1 

II 

[I 

[I 

Site supervisor has sufficient quantities of the 
appropriate manifests? 

Site suptisor has completed manifests or has 
reviewed manifest preparation insuuctions? 

Is a unique manifest number assigned to each 
manifest? 

Generator, Transporter, and Disposal facility 
information (including EPA id numbers, 
addresses, & phone numbers) complete & 
accurate-does it match sample manifests or 
manifest preparation instructions? 

DOT description complete & aaxrare? 

Number of contai.ner~ qua&tics, unites complete 
& accurate? Have the correct abbreviations been 
used? 

“Additional Descziption” section (‘ii&ding 
approval numbers and work order numbers) is 
complete & accume? 

“Handling Codes” section &&ding emergency 
response guidebook codes) is complete & 
-? 

“Special Handling” section (in&ding emergency 
phone number, and other special instru~ons) is 
complete & accuratt? 

Client has signed manifest? 

Transporter has signed manifest? 

OEXM has retained last page or a copy of manifest 
for our records? 

Where to look 

Section 1. 

Sections 3-9 & 
A-H 

Section 11 
lines ad 

Sections 13 14 
lines ad 

//- 

Section J //- 

Section K 

Section 15. 

Section 16 

Section 17 

checked off 
on 

/A- 

//- 

J.-l- 

/ 1 -- 

A/-- 

//- 

/A- 

//- 

[ ] LDR form is complete 3r included with manifest? /!- 
C I LDR form has been signed by client? !A.- 



%-DAY WASTE ACCLNULATION LAB ELIXG INSTRUCTIOSS 
(THESE LABELS ARE REQUIRED %l-iILE DRLXS ARE STORED Oiu’ TiTE BEFORE TR.~‘iSPORT.~.TIOS ) 

90-Day 
Waste u Label 

Drum Numbers for 
these instructions: 

Comments: 

SEE EXUIPLE LABEL BELO\\.... 
XUTE: Label Iayours mav diffez: 

40 CFR 262.34 states [hat a ~CYICXO~ ma> 
accumulate hazardous haste on-<i:e for 9O-c!ci~ 3 or 
less provided that: 

(1,) The waste is placed in containers and the 
generator complies with subparr I of 10 CFR 265 
(See OHM’s drum inspection 10:;: 

(2) The “Accumulation Start Date” is clear!: 
marked on each container: and 

(3) Each container is labeled c!eariy with cht Lvords 
‘Hazardous Waste”. 

These labels comply with this rule and will be 
required on il\LL drums OHM leaves on-site ivhile 
conducting analysis and arranging disposal unless 
the drums are ICVOWN to be non-re,oulated. 



HAZARDOUS WASTE DRUM LABELING INSTRUCTIOKS 
(THESE LABELS ARE REQUIRED TO TRAYSSPORT WASTE DRUMS) 

Drum # 

Drum Numbers for 
these instructions: 

Comments: 

Waste Group 

Profile Yumber 

Hazard Category (check all applicabiej 
Flammable Liquids (Cla&‘3) 
Oxidizers (Class 5.1) 
Poison (Class 6.1) 
Corrosive (Class 8) 
Misceilaneous (Class 9) 
Other 

SEE EXAMPLE LABEL BELOW... 
NOTE: Label layouts may differ 

Drums must be in good condition, this means: 
- No leaks 
- No dents greater than silver dollar size 
- Ko creases greater than six inches 
- No lid, ring or bung damage 
- No damage to the seams or chimes 
- No waste on outside of drum 

HAZARDQUS 
WASTE 

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL. 
IF FOUND, CONTACT THE NEAREST POLICE OR PUBLIC SAFETY 

AUTHORITY OR THE U.S. ENVIRONMENTAL PROTECTION AGENCY. 
GENERATOR INFORMATION: 

NAME 

ADDRESS 

GIN 

EPA 
/ 

MANIFEST 
ID NO. DOCUMENT NO. 

ACCUMULATION 
START DATE 

PHONE 

STATE ZIP 

/ 

EPA 
WASTE NO. 

1 
O.O.T. PROPER SHIPPING NAME AND UN OR NA NC WITH PREFiX 

HANDLE WITH CARE! 
STYLE CFWMB 



NON-HAZARDOUS WASTE DRUM LAEELIXG INSTRUCTIONS 
(THESE LAESELS ARE REQUIRED TO TRAXSPORT WASTE DRUM) 

Non-Reg 
Waste 
Label 

Profile Y 

Drum n” 

Drum Numbers for 
these instructions: 

Comments: 

Wa.,te Group 

Profile Yumber 

SEE EXQIPLE LXBEL BELOW 
NOTE: Label layouts may differ 

Drums must be in good condition. this meuns: 
- No leaks 
- No dents greater than silver doilar size 
- No creases greater than six inches 
- No lid. ring or burg damage 
- No damage to the seams or zhlmes 
- No waste on ourside of drum 



,,- 

cl@ 
WEEKLY DRUM 

OHM CORPORATION 
INSPECTION 

LOG 

Site Name 

Project Manager 

Site Phone 

Generator / Client Name 

Sit&Manifest Address 

OHM Job # 

Site Supervisor 

Site Fax 

Contract # 

SiteEPAlD# 

Accumulation start date(s) 

A weekly inspection is required by state and federal regulations for drums or containers of hazardous waste Ieft at 

OHM job sites. (40 CFR 265 Subpart I). If the answer to any question is YES contact the project manager for 

insnuctions--immediate attention will be required to fix the problem. 

YES NO 
Is there any evidence of leaking containers’? 

Are there any containers which show signs of damage caused by corrosion, dents, creases or any 
other problem? 
Are there any contamers which do not have a properly secured lids and bungs’? 

I 

I 1 
A-e there any containers that are not labeled or that have labels which are not dearly vtsible? 

I \ I 
Are any accumulaaon dates on iabels over 90 days? 

A-e the drums stored more than 15 meters (50 feet) from the property line’? 

Are the contamers stored near a source of ignition’? (e .g. open flames, cuttmg or weiding, hot 
surfaces. frictional heating. or sparks) 
Art “No Smoking” signs. “Hazardous Waste” signs, or caution tape around the storage area 
missing or not ciearlv visible? 
Are containers of incompatibie waste stored near each other or improperly segregated? (e.g. 
acids near cvanides. oxidizers near oreanics. or poisons near anvthine) 

COMMENTS: 

Date Time Name Signature 
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MANUFACTURER'SCATALOGDATA 



TUTHILL 1 
CoRPORATION 

a 

3000 

2750 

2500 

2250 
ml 
2000 

1750 

i 500 

1250 

1000 

7Ea 

c-139; 

7017 PRESw?E SLIP CURVE 
t.983 CFR DISPL.1 

2OC 

I5C 
3. 

AIr?fXOW-BhSEB UPON INLET 
CONDITIONS OF: 
14.7 PSIA h 70-F 



TUTHILl / 
CORPORATIOH 

ii3 

3000 

2750 

7017 YaCUUM SLIP CURVE 

c- 1396 

C.983 CFR D 

AIRFLOW BASED UPON 

300 

250 

200 

150 
‘F 

100 

50 

0 

DISCHARGE: 29.92’ Hg Abs, 





MOTORS AND DRIVES 

BALDOR ELECTRIC COMPANY 
INSTRUCTION, OPERATION AND 

MAINTENANCE MANUAL 

INTEGRAL HORSEPOWER 
AC INDUCTION MOTORS 

TEFC ENCLOSURE * ’ 



SAFETY PRECAUTIONS 

= WARNING: High voltage and rotating 
park an awe serious or fatal injury. 
Installation, operation, and maintenance of 
electric machinery should lx performed by 
qualified personnel. 

Familiarization with NEMA pubkation 
MG-2, afety standard for construction and 
guide for selection, installation and use of 
electric motors and generators, the National 
Eleckcal Cod e and local codes and practices 
is recommended. 

For equipment cover-4 by this instruction 
manual, it is important to observe the 
following safety precautions to avoid possible 
injury: 

Avoid contact with energized circuib or 
rotating parts. 

Avoid by-passing or rendering inoperative 
any safe guards or protective devices. 

Avoid use of automatic reset devices where 
automatic restarting of equipment might be 
hazardous to the safety of personnel. 

Failure to properly ground the frame of this 
mac,hine c8n Call&2 serious injury to 
personxiel. Grounding rhould be in 
accordance with the National Electrical Code 
and consistent with pertinent local codes and 
practices. 

Make sure that the shaft key is fully captive 
before the motor is energized- 

Avoid extended exposure in cloee proximity 
to machinery with high noise levek 

Use proper m and procedures in handling, 
lifting, storing, installing, operating, and 
maintaining the equipment. 

If eyebolts Eve ubed for lifting motor,they 

must be securely tightened. The LiRir.;; 
diction should not exceed a 20degree a,ngie 
with the shank of the eyebolt or the lifting 
lug for safe Lifting. 

Do not lift both the motor and the driven 
equipment with the motor lining 
provisions. Motor lifting provisiona are 
adequate for lifting the motor only. 

Qualified maintenance personnel and safe 
maint43nanca practicx3 are imperative. Be 
uure that the following precautions are taken 
before beginning maintenance: 

The equipment connected to the shah will 
not cause mechanical rotation. 

Dieconnect main machine windings and all 
acceseoty device6 from the pwer source 
before di-mbly of motor. 

Ifa high potential insulation test is requirei, 
prcxxdunr and precautions as outlined in 
NEhIA MGl and MG-2 standards should be 
followed. 

The- instructions do not purport to cover all 
details or variatkk in equipment nor to 
provide for every possible contingency to be 
met in connection with installation, operation 
or maintenance. 

Should further information be desired or 
ohould particular problems arise which are 
not covered sufkiently, consult your Baldor 
distributor or an authorized Baldor Service 
Center. 

RECEIVWG 

Each shipment should be thoroughly 
inqecti upon arrival. Any damage should 
be immediately reported to the carrier and a 
claim filed. For additional as&tan-,contact 
the Baldor distributor from whom you 
purchased the motor. 
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Th-2 motors are not designed for 
atmospheric conditions requiring axploaion 
p-f operation, such UJ flammable or 
combudible vapors or dust. 

Failart to observe these precaution, 
may result in damage to the equipment, 
4ury to personnel or bth. 

MOUNTING: The motor must be securely 
mounted to a rigid foundation to minimize 
vibration and to maintain alignment between 
the motor and the driven quipment or 
vibmtion and bearing damage may result. 
Foundation utps and soIe plates, when ueed, 
are designed to act as spacers between the 
true foundation and the machine and must 
be evenly supported by the foundation. After 
uxumia alignment of kbe drive and 
load-machine ahafk, the base should be 
grouted to the foundation. 

Motors may, under certain oonditions, be 
mounted other than horizontally. Consult 
your Baldor distributor or an authorized 
Baldor Service Center for further 
information. 

Tbe skndaxd motor baw is suitable for 
horizontal or vertical mounting. Adjustable 
bases or aiiding rails are suitable for 
horizontal mounting. 

ALIGNMENT 

Direct Coupling - Align motor accurately 
with the driven unit. For dkct drive, IUS 
flexWe couplings if possible. For drive 
mtxmmendations, consult drive orequipment 
manukctumsrs. 

Aaxnxto me&a&al alignment is essential 
for successful operation. Mechanical vibration 
and roughneea in running the motor may 
indicate poor alignment. It ia recommended 
that the alignment be check3 with dial 
indicator. The space between coupling hubs 

4 

should be maintained M recommended by the 
00uplin.g manutacturer. 

End-FXay Adjustment - The axial poeition 
of the motor fkme with respect to the load ia 
important. The kkngn are not designed to 
* epcae8ive erternal axial thrust hda. 

Belt Drive - Refer to NE?dA MGl section 
14.07 for the application of pulIeya, she&x, 
spmcketa, and gears. Align the sheaves 
CarefulIy to minimize belt wear and axial load 
on bearings. Beit tension should be rmfflcient 
to prevent belt slippage at rated speed and 
load, however, slippage may ooxr during 
d&i.Klg. 

DO NOT OVER-TENSION BELTS 

The pulley ratio should not exceed 8:l. For 
mom information, contact your ador 
distriiutor or an euthorized Baldor Service 
Center. 

DOWELXNG t BOLTING 

A!& alignment, ?&we1 pins should be 
inserted through the motor feet into the 
foundation to maintain the position of the 
motor should removal be rwquti Baldor 
has made provisions on the frame for 
doweling. Dowel holes should be drilled in 
the provided location in diagonally opposite 
feet, Thecw holes rhould be drilled and 
reamed together with corresponding holes in 
the foundation and properly fitting dowel 
pin8 ixuwtd. 

Mounting bolts must be carefully tightaned 
to prevent changw in alignment and pok%le 
damaga to equipment. It is recommended 
thataflatwasherandalockwasherbeubed 
under each nut or holt head to inaum a 
eecum hold on the motor feet. FIanged nuts 
or Mb may be used an an alternative to 
wanhera 



INTTIAL START-UP 

+ CAUTION: Read oath of the 
following steps carefully before attempting 
to start motor. 

IMPORTANT: If driven equipment CFLII 
be damaged by rotating in the wrong 
direction, remove or uncouple motor from 
the load before checking for rotation. 

If direction of rotation needs to be 
corrected, disconnect input power eupply 
and interchange any two input power leads 
or refer to the connection diagram on the 
nameplate or inside of the conduit box 
cover. 

1. Check direction of rotation by 
momentariiy *plying power to the 
motor. 

2. It is preferred that the initial e&art and 
running of the motor be in an 
uncoupled no load state 

3. After etarting the motor, check that the 
motor is Nnning smoothly without 
excessive noise or vibration. If either ie 
present, shut down the motor 
immediately and investigate. The 
motor should be nm uncoupled for 
approximately 30 minutes to 1 hour. 

COUPLED START-UP 

1. After initial &art-up pmeduree M! 
performed rucceeafully, rtop motor, 
aaeemble the coupling. 

2. Check to be sure that the coupling is 
properly aligned and not binding in any 
manner. 

3. The first ~aupled start-up should be 
with no load. Check to see that the 
driven equipment ia not tHUlamittin,- 
my vibration back to the motor 

through the couphng or the base, and 
any vibration is within an scceptabie 
level. 

4. Run for a period of approximately 1 
hour with driven equipment in a~ 
unloaded condition. 

6. After rucceeefully completing these 
Btepa, the equipment can now be loaded. 

Do not exceed the value of nameplate 
amperee times the sekce factor under 
steady continuoue load. 

JOGGING AND REPEATED STARTS 

Repeated starts and/or joga of induction 
motors greatly reduce the life of the 
winding insulation. The heat proAced by 
each acceleration or jog is much more than 
that dieaipated ,by the motor under full 
load. Ifit is necessary torepeatedly start or 
jog a motor, it ia advisable to check the 
application with the local Baldor 
dietributor or an authorized Baldor Service 
C-enter or refer to NEhfA MGl-12.50.1. 

Heating - Duty and maximum ambient 
temperature are stated on the 
nameplate of the mot43r. If there is any 
question regarding safe operation, 
contact the local Baldor distributor or 
an authorized Baldor Service C-enter. 

Overheating of the motor may be 
caused by improper ventiIation, 
excessive ambient temperature, dirty 
conditions, excessive current due to 
overload or unbalanced AC voltage. 

6 
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RELUBRICATION RECOMMEND ATIONS 

TYPE OF GREASE 

A high grade balI and roller bearing grease. Recommended greases for standard 
service conditions are: 

Shell Doliunx R or Chevron SRI. 

If other greases are preferred, check with a local Baldor Service Center for 
recommendations. 

RELUBRICATION INTERVALS 

Table I: Recommended relubrication intervals at standard service 
conditions. 

Un to 210 inch. (132) 

Ler 210 to 280 in& (180) 1 3600 hrB 1 9500 hm 1 15OOG hn 1 18000 hrs 1 

l Bearings in 360 through 5000 fkaxne, 2 pole motors are either 6313 or 63 14 
bearings. Stated relubrication interval reflects this selection. If roller bearings are 
used, the listed relubrication interval is to be divided by 2. 



Table IV - Bearing Sizes and ?Lpes 

FRArm SIZE BEARING DESCRIPTION 
(THESE ARE THE =LAFLGE’ BEARINGS IN EACH kR4MX SIZE) 

Volume of gR3ase 
toixadded 

FUZLUBFUCATION PROCEDURE 

1. Clean grease fittinga. 
2. Remove grease outlet pIug. 
S. Add recommended amount of grease. Be sure gresse to be added is compatible with me 

already in motor. Consult your Baldor distributor or an authorized Baldor Service Center 
if grease other than recommended is to be used. If motor is to be greased while running, 
a somewhat larger quantity of grease will have to be ueed. Stop when new ve app- 
at shaft hole in the endplate or purge outlet plug. t 

4. Replace plug. 

SAMPLE RELUBRICATION DETERMINATION 

Assu?a - * NEMA 286T/(IEC 1801, 1750 RPM motor driving an exhauster fan in an 
ambient temperature of 45” C., atmosphere moderately corroeive. 

1. Table I lista 9500 hours for standard conditions. 
2. Table II ciaseifiea sentice conditions ss %eve&. 
S. Table III lists a multiplier of .5 for severe conditions. 
4. Relubrication intervaI rhould be 9500 X .5 = 4750 hours. 
6. The amount of grease to be added ie 1.2 ins or 3.9 tap. 

~ 
NOTE: Smaller bearings in rize category may require reduced amounts of 

lubricant. 



TROUBLESHOOTKNG CEIART 

Motor won’t start 

Ektaaive bumming 

Motar over-heating 

baring over-heating 

Vibration 

Noise 

Growling or whininn 

POSSIBLE CAUSES 

UNauy line trouble, mlch M 
single pbnsing at the Mr. 

High vol@e 

Ecctnta-ie air gap 

Overload. Camparr actual amps 
nameplate md3.g. 

Single-pllasing - 

Improper ventilation I 

Unbalanced voltage 

Rotor rubbing on mtator 

Cher voltage or under voltage 

Open etatar windinga 

Grounded w&&q 

Impmper connectiona 

Mimdignment 

Too much tennion in belt drive 

Excessive end thrust 

Too much grea.w in bearing 

InsufEcient v in bearing 

Didinbearing 

Misnlignment 

Rubbing between mtating and 
stationary parts 

Rotor out of balance 

Remnanct 

Foreign mattrid in air gap or 
ventilation openinga. 

Bad beuing 

POSSIBLE SOLUTIONS 

Check mmm of power supply. Check oparioada, fw, 
conbrol, etc. 

Check input wltage and for proper eonnectio~. 

Have motor chocked at local wrvice canter. 

Check for aataivt friction in motor or driven equipnar:~ 
Radua kuad or replace motor with unit Of peak capaci: 

Check current, rll phais. Should be appmrimateiy mqrza: 

CheckexWadingfantobemu-eairiamovingprcp 
through c4ing fina. 

Check voltage, AU pimen. Should be app mximately eqti 

Check air gap clearan ce and bearinga. 

Check voltage. 

Check rtatm rtdabnct in all three ph- for balnn~. 

Diahctric teat znd repair. 

Recheck all eanmxtiona in accordance with conmctioc 
diagram. 

Radign motor and equipment 

Reduce belt haion to i p&t adequate for load. 

Raduce thnwt from driven machine. 

Remove gr0aae until catity irr appmximately 3A~fiUed. 

Add grsnne to bearing until approximately 3/J ftied. 

Chari bring and bwing cavity. Repack witb corrert 
-- 

Realign motor and driven equipment. 

Eliminab uubt of rub. 

Tune ryatem of contact a led aetice center for assist 

Remove rotor and foreign material. Replace mtor. (=hK 
integrity of insulation. Check ventilation opetip. 

Replaw baring. Purge end replace grease. 

W315f-8/91 



THREE YEAR WARRANTY 

BALDOR premium efficiency electric motors are warranted for a period of three 
(3) years, from the date of shipment from the factory or factory warehouse 
against defects in material and workmanship. Standard efficiency motors are 
warranted for a period of-one (1) year, from the date of shipment from the 
factory or factory warthouse against defects in material and workmanship. To 
allow for stocking ant or fabrication period, the warranty period will be 
extended for an additional period of six months of shipment date from factory 
or factory warehouse stock. In no case will the warranty be extended for a 
longer period. BALDOR extends this limited warranty to each buyer of the 
electric motor for the purpose of resale and to the original purchaser for use. 

.? ’ 



The Spencer Turbine Company 
Windsor, CT 06035 

(203) 688-8361 

. 
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INSTRUCTIONS 
\ FOR THE INSTALLATION, 

USE, MAINTENANCE AND DISl4SSEMBLY 

OF LOBE AIRE BLOWERS RANGE 

RB SO+220 .-’ 

. 

IMPORTANT 

i 

Read and become familiar with this manual prior to uncraring and installing ) 
Spencer Lobe Aire Blower. This precision equipment is capable of extended ser 

and lifespan. Realization of this potential can best be achieved -through prc 

handling and adherence co the instructions detailed here. Damage resulting f: 
failure to follow correct procedure will void warranry. 
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Capacity adjustment and plants layout 
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Running 

Maintcnmce 
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Disassembling and assembling ’ 
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Sectional hg. with parts description RB 30 +-IZI 

Sectional drwg. with parts description RB l.30 + 220 

.ScctionaI drwg. with parts description FLB 30 + 101 C. 

List cf be&kgs 
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.- ’ 

WARRAN-IY: 

We warrant tfrat this imduct will be free fmn defects in mater&I ad 
workmanship for a period of one (1) year from datelof shipment thenxf. WIthin 
the wananty period. we shall repair w replace, F.O.E. Wm&or, CT, sucfr 
products that are determined by us to be defective. 

This wananty will not apply to any product whicfr has been subjected to misuse, 
negligenca, or a&dent or mkappbd or knpmperty installed. This warranty will 
not apply to any product which has been dkassembled. repaid or othe&e 
altered by any pefxons rot authorized by our Service Department 

The guarantee of the motor and mntrol manufacturers will govern the exlent of 
our guarantee on su& equipment Warranty work on motors and controls must 
be authorized by Spencer and must be performed in an authorized shop as 
designated by the motor and cantrd manufacturers. 
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INSTRUCTIONS 
FOR THE INSTALLATION RUNNING 
MAINTENACE AND DISASSEMBLY 

OF THE ROTARY BLOWERS RANGE 

RB 3Q+220 

‘9. GENERAL INFORMATION 

Read these directions ca&dly before installing and starting the machine: R B blowen 
ax precision machines and ail their components have been cartfully checked bcforc, during 
and afrcr blower construction; they have been subjecrcd to a scvcrc Kcst before shipmcnr 
in order Ko ascertain the correct mechanical running and the correspondence wirh con- 
tractual specifications. 

B&r= rcqxs:lr.~ assicznc: i;cm your de&:. yoti arc advised to read thir bocH<t. F&T 
Ko comply with the main points of these directions, particularly rhosc regarding lubrica- 
Con, cooling, protecting against entry of foreign bodies and inadmissible over-pressures 
may cause damages and faulty performances not covered by the guaranty. 

2. Transport and Farehousing 

Avoid any rough handling. 
Assemblies with motor should be lifted with ropes provided with hooks KO be inserted 
in the foundation holes in the base plate. 

Do not pass the rop,cs under the body of the blower and of the motor; store the machine 
in a dry, clean place. 

If the machine is left for a long time in damp surroundings, the inrcrnal and machined 
parts should be wet with a special rust pmxnting oil; before starting the machine rcmovc 
the rusK preventer by washing it with a suitable sohcnc. 

B. CAPACITY ADJUSTMENT AND PLANTS LAYOUT 

1. Adjustment 

As the rotary blowers arc posirivc displaccmcnr machines, it is asbolutcly not allowed 
KO adjusr the gas capacity by Khrottling the ff ow with valves placed on sucrion or discharge 
pipe. 
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This adjustment has to bc done by one the fokwing ways: 
- By acting on &c rotation speed (foxcasting the driving motor with variable rotario: 
speed or wirh multipic poIarity1 

- By dischvging in the open air the EXCESS of air capacity thru an exhaust pipe fmrr. 
the discharge pipe (equip. this pipe with a valve and an air silencer) 

- By rrcircularing the gas capacity cxccss rhrough a by-pass line at the ink. In the 
by-pass suction pipes a manual or a.UKOrIlatiC valve has to bc fixed and a gas cooItr, cbcr. 
necessary. 

2. PIm-lts layout 

The whole piping and equipment shall be in accordance wirh the prescription poir,:cd 
out in chapter C - INSTALLATION, and with the above prescription concerning 1k.c 
capacity adjustment. 

In any case it is nbsdutciy to avoid chc continuous opetatkm with continuous outflow 
from the safety vdve. 

3 

C. INSTALLATION 

1. Drive 

The blower may bc driven by one of the foIlowing methods (fig. 1): 

A - Dinxt drive by flcxiblc 
coupling 

c ’ 

B - Drive by cantilcvcr 
pulley 

C - Drive by p&y and 
countershaft 
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Fig I - Dn.ve methods 

D - Drive by speed rcducc: 
or multipiicr 

2. Assembly of the coupling or pulley 

The hole in the hub of the coupling or of the pulley shall be machined with H7 tolcnncc. 
Clean and oil the end of the shafr; fir the half coupling or the pulley by means of a 
suitable tool placed in the central hole of the shaft. Avoid absolutely any hammer blow. 

3. Cantilever pulley 

The blowers of the R B series arc suitable for operation with a canri.lNcr pulley till the 
maximum value of the differential pressure shown on the table or the diagrams. It is 
however advisable, in case of particularly heavy duty (continuous duty, abrupt changes 
in pressure a.s.0.) to limit the cantilever pulley drive to the pressure shown below: 

RB 30 - 50 - 70 - 70 - 110 - 130 - 160 - 200 8 mHIO o 800 mbar 
RB 30 - 50 - 70 - 70 - 110 - 130 - 160 - 220 6 mH,O o 600 mbar 
RB 41 - 61 - 81 - 101 - 121 - 150 5 mH,O o 500 mbar 

The pulley must have a minimum pitch diameter of not less than those pointed out in 
the table of page 26. 

4. Direction of rotation - Air ffow direction 

The horizontal blowers can rotate in cithtr &ions. The vcnical blowers with top-bottom 
nozzles have top suction and bottom discharge air flow as standard execution (air flow 
from bottom KO top shall be specified in the purchase order). Ai; flow direction in con- 
nccrion with direction of rotation of the blower can be taken from fig. 2. _. 

l!ia 0 @ .I - -- 
u u 

4 t 

Fig. 2 - Re&z:ion between direction of rotition of the blower and AZ airf7ow direction wher: 
viewed from coupling end 

5. Instdlation 

The foundation shall be sufficiently stable to withstand the vibrations and solid enough 
to give firm support of the coupled unit on a metal base. 

A layer of cork under foudations can contribute to absorb these vibrations. 

! 
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I A m& bus prc by naa IiabIc to become warped it is necessary co cheek the blowc:- 
motor +cnt after that the unit has betn inz&kd. 

This oprarion has to be carried our as shown in fig. 3 by placing a pcrfccdy str,igh; 
set square on the atcmd alignment on the different points of the c~mfcrcnce T7hc 
distance bemen the two facts of the halves coupling should be constanK; check =i:h 
a Lhickncss gauge (fig. 3). 

Fig. 3 - Shaft alignmmt check 

In order to adjusr the alignment place small recKangular thicknesses of mcral or wcdgcz 
under the base near the foundation bolts. 

&peat the alignment tCSK after the foundation bolts have been tighccncnd and the pipes 
conrlccKcd. 

Rcguh checks should bc rcpcatcd dA.ng nxning. 

After checking the aligment and making every necessary adjusrement, turn the shaft by 
hand - it must turn f&y. 

The V-belt drive should be properly aligned: the alignment has to be chechkcd with a 
de piaced on the faces of the pul!eys (fig. 4). 

Fig. 4 - Alignment check and tension check of the belt drive 
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Hclrs tension has to bc adjuszcd so rhar KO allow, under the hand-pxssurc, the deflection 
of IO mm for 1 mctcr of distance bctwccn the centers. From a too high bclK tension may 
ensue damages 10 the blowers. 

6. Pipes 

The pipes shall usually* have the same diamerer as rhc blowers nozzles one; if they arc 
vcrv long. their diam;tcr shall lx in relation to the friction losses established when the 
plant was designed; avoid to add sharp angled elbows and abrupt OffSCKS. . 
If rhe pipes are fnadc of steel, they shAl1 ha1.c J ,ufficicnr lhickncss to prevent vibration 
and noise. 

I Icavv pipes shall noI rest on the casing of the blower but shall be supported separately; 
avoid thrust or pull of rhc pipes on the blower due to their faulry assembly or rhcir thcr- 
ma1 cspansion during running. 

F.ubbcr cxpanrion joints should be fitted. 

it is cxtrcmcly important not to allow any foreign bodies lo enter insi+ the machine 
thr-ought the pipes; the pipes should therefore be carefully cleaned bclorc assembling 
and cleaned from any foreign body, particularly from welding spatters. 

It is advisable to fit the pipes with the following ancillary equipment: air suction filter, 
air silencer, relief valve, non return valve. pressure guage and vacuum guagc (refer IO 
paragraph: ancillary equipment). 

If there is the possibility that condensate or water cnrrainmcnt be formed, it is necessary 
to forcctast drains in the lou*cr parts of the pipes and possibIy a separator. 

After the pipes have been connected the alignment and the free rotation of the shaft 
shall be checked again. 

7. Cooling (only vertical cxecutionl 

When duty conditions rtquirc it, type *RBB with water cooled covers is supplied. 

Water shall flow in thru the lower cover part and flow out thru the’uppcr part; the drain 
is in a free fali funnel. 

The required cooling water is from 3 KO 8 I/min from the smaller to the larger sizes. 

to prevent any danger of cracking caused by frost, the cooling piping shall be supplied 
with an emptying valve. a 

8. Starting equipment 

The electric motor must be supplied with a motor switch with suitable set temperature 
days; inadcquatcly pFotccd electric motors arc not covered by the guaranty. 

The electric equipment shall be in a position to give to the motor the starting torque 
necessary KO overcome the starting torque rcsistancc. 

Bear in mind that star-delta starting is not possible if at the discharge pipe thcrc is the 
full pressure: in this case a relief valve or a by-pass pipe must be provided, or a method 
that allows to reach the running speed gradually (for example: slipring motor and starting 
rheostat). 
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D. RUNNTNG 

1. Sum up 

Before starting up carry out following operation: 

- Pour oil into the two sumps (see lubrication) 

Check the free rotation of the shaft; if necessary realign and rcmovc any foreign b&c: 
Grn the machine. 
- Ascertain that the motor’s dirccticn of rotations causes the gas IO flow in the rcqaired 
direction. 

- Dampen rhc inlet air fiItcr with oil, if it is of the damp type (,tDB), range); use :he 
proper oil supplied with the same filter: pour rhc oil in a bat and wet the filter by turr.- 
ing in the oil bath. 

Before being used,. chc damped filter shall bc allowed to drip for about a day. 
- Let the cooling water flow in (if rhc machine has a water cooling system) 

- Open all the gate valves on the suction as well as on qhe delivery pipe 

As soon as the blower has been started: 

- Close the rclicf valve or the by-pass pipe if any 
- Check that the prtssurc is not above the tag pressure 
- Make sure that the machine runs smoothly without vibrations 

2. Running 

During running, check regularly the following points: 

- Delivery pressure; if it is above the tag pressure, it means that the b!owcr capaci::, 
is KOO high or the delivery pipe diameter is not sufficient 
- Depression: if it is excessive reduce the rotation speed (when possible) or adjust the 
vacuum by introducing in the suction chamber air from outside 
- Check the regular flow of the cooling water (when uscd),and its outIec temperature 
(not 3bovc 4S°C) 

.- 

- Check the oil Icvel in both sumps and if necessary top it up (see under lubrication1 
- Check the oil temperature which under normal atmospheric and pressure conditions. 
shall not exceed WC- 
- Check the temperature of the stuffing boxes (if any).’ 

E. MAINTENANCE 

1. Lubrication 

The blowers arc forwarded from the works without oil. 

The gears and rolling bearings of the blower shall be lubricated with oi1; proper disks 
keyed to the main shaft Ict the lubricant be parted also to the parts placed above in the 
sump. 

The fig. 5 shows the external parts of the blower requiring lubrication and the connec- 
tions for the pressure gauge. 
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2 4 2 

1 3 1 

Oil lcvcl in the sur~p shall bc 
overheating or outflow. 

13 3 1 

Fig. 5 

asgshou*n in the fig. 6. Do not overfill to avoid IubrlcJnl 

by standstill blower 

Fig. G - Oil Ievel 

.- ’ 

REQUIRED OIL QUANTITY IN THE BLOWERS 

RB Size Vertical type 

30 - 40 - 41 
50- Go- 61 
70- go- 81 
30 - 100 - 101 

110 - 120 -a 
130 - 140 - I50 
160 - 170 - 
200 - 220 - 

Lirri 1.2 
l 2 

l 3.3 
. 5.5 
l 3.8 
. 14 
l 26 
D 38 

Horizontal type 

Lirri O.- 
l I 

l 1-S 

D 2.3 

. 5 

0 R 

USC only brand new oils; regenerated oil must not be used 
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Lecommanded lubricants 

Make 

ESSO 

MOBIL 
SHELL 
IP 

BP 

AGIP 

ROL 

Type 
NUT0 
D.T.E OIL BB 

OMAL4 

HIDRUS 

ENERGOL HLP 

BLASIA 

ARM 

Viscosity: 

IS0 150 (= 8 + loo El: f or normal ambient rcmpcratur and or for oil temperature no: 
higher thag 75°C 

IS0 220 (= 14 -r 15O El: f or ambient temperature exceeding 4OOC; for tropical climates; 
for hot gases and or for oil temperature up to IOS”C 

The first change of oil is carried out after 300 hours of operation with the blower swirch- 
cd off. Subsequent oil changes arc carried out after 500 + !OOO hours of operarioc 

It is however necessary that the conditions of the oil be checked regularly, par:iculari.; 
when the conveved gases may contaminate or oidate the lubricant. 

2. Cooling 

Use water not too hard. Calcareous deposits can endanger the efficiency of the cooling 
system. 

If &err is hard water fouling in the cooling chambers it is necessary to remo\le it by washing 
with suitabIe chemicals. Drain the water when the blower is not in use and there is danger 
of frosr. 

3. Blower’s cIeaning 

If air or gases containing dust or impurities are conveyed, in the inner parts of :he blou*er 
deposits cr foulings may occur and endanger, beyond a certain limit, operating safer!-. 

When cleaning the machine, use may be made of blown, steam or a solvent suitable to 
the deposit nature (petrol, fuel oil, kerosene, ammoniacal water, tricholoroethylene ccc.!. 

When using air or steam, avoid producing inadmissible pressure in the casing of the blower; 
maximum pressures: with air 2 bar, with steam 1 bar. 

Before starting again the machine, the inner parts shall be dried and cleaned oi eve:! 
residue. 

4. Filter cleaning 

A too dirty filter can cause a damaging loss of pressure and loose its filtering power. Dri, 
filters arc cleaned with a blast of blown air; \vhen necessary change the cartridge 
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Wet air filters series DB with cartridge damped with special oil need regular maintcnanct 
The cartridge must bc washed with proper soIvcnt, dried and then damped with the 
right type of oil: transformers oil .may also bc used. 

Before being used again the damped cartridge shall allowed to drip for about a day. 

It is advisable to keep a spare carrridgc available in order to avoid interruptions in the 
USC of the machine 

5. Safety valve 

Oil the valve spindle rcgulariy. 

6. Drive 

Check regularly belt tensions and the service ability of the same; adjust the tension when 
necessary, replace the belts. 

Check the conditions of rhe rubber block of the flexible coupling (if necessary, replace 
them). 

7. Seals 

The blowers in the standard execution are provided of special cast iron flexible rings which 
do not require maintenance They allow a small escape of gas to chc outside and it may 
be ccnveycd if required. 

If gas losses increase considerably, it is necessary to replace the rings (see disassembly). 

F. ANCILLARY EQUIPMENT 

1. Safety valve 
I 

It is advisable to foresee a safety d&cc if excessive overprcsstre or depression may oc- 
cur. Do not place any interrupting device between the safety valve and the blower. If 
necessary, the safery valve may be silenced with a suitable silencer. 

The safety valve shall be installed uprigth with bottom flange. 

2. Non return valve 

It should be employed, when it is necessary, co avoid gas returning from the delivery pipe 

3. Silencer 

It is necexsary co decrease the volume of noise caused by the blower and by the pipelines. 

The silencer is inserted in the frte side, that is to say in the suction pipe if the blower 
operates in compression and in the delivery pipe if the blower operates in depression. 
To reach better results in sound deadening, silencers on both sides may be inserted (suc- 
tion and delivery pipe). 

The silencer must be fitted immediately next the blower’s nozzles. 

If a particularly damp gas is conveyed, it is necessary to use a special silencer. 
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4. Air fiiter 

-D 

Its purpose is co prcvcnt accidcntaf cncq of foreign bodies in rhc machines and to kc:? 
out the air dust (if any). If possible place the filter in a room where thcrc is little d~s:, 
extending the suction pipe if necessary. 

S. Shock insulating mountings and elastic connectors 

These parts opcrare as dampcncrs of vibrarions. 

Shock insulating mountings arc necessarly used when the foundation is haIlow beIc%;, 
or consist in a metal framework. The elastic connectors may bc mad: of rubber srrirr 
or wavy metal dampeners. 

6. Ancihy equipment lay-out 

Ar an cxampIc in thee following illusrrarions are shown some possibilirics ior fitring 2 !-, 
cillary equipment. 

1 
-- 

I 
I 

i 

1. Separator rank 

A 
i 

c 

2. Non rccurn Vd\T 
3. Thfcc way fitting 
4. Safcry -.2:.x 
I. Vacuum gouge 
6. Silencer 

M ’ 

2 4 5 6 

Fia. 7 - Exhaurkr piant 
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1 3. OurJct dcnccr 
4. Eluric co-r 
5. Non m-urn vri~ 
6. s&y v&c 
7. sock 
8. Thrrc 

4 6 5 

i 

i 

8 

Fig. 8 - Compact execution 

1. InJet silcnccr 
2. Inkt air filter 
3. Outict silcncu 
4. Elutic COMCCtOr 

J. Non trrurn vdvc 
6. Safety valve 
7. Shock indating mountig 
8. Th”?qy fitting 

1 3 4 6 

- 

Fig. 8A - Blower plant ewmple 
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G. OPEIUTXNG TROUBLES - CAUSES - REMEDIES 

1. EXCESSIVE DISCK4RGE PRESSURE 

Gutus Remedies 

Air capacity over the ncccssary amount Rcducc the rotation speed of the biotzcr. 
of the plant when possible; blow of in chc open air CT 

by-pass part of the gas (rcfcr to chapter E 

Obsrrrtctions or thrortlings into the Remove the causes of obstructions or rhrc:- 
discharge pipe _ clings 

. 

a 
2. SAFETY VALVE CONTINUOUS OUTFLOW 

Causes Remedies 

Excessive discharge pressure Reduce the pressure to the allocfed WILL? 

Valve setting to low in comparison Set again the vaive, increasing tktt 
with the plant pressure breathing pressure to the allowable val~:e 

3. AIR OR MACHINE OVERHEATING 
It is normal the air heating of 10°C degrees, over ambient temperature for each 1000 
mm WC. (100 mbar) back prnsu~ 

GUSCS Remedies .d 

PIants pressure higher than rated Incrtasc discharge pipe diameter; rcmovc 
prcssurc possible obstructions or throttiing; cc- 

duce when possible blower rotation speed; 
Acase in the open air part of comprcsscd 
air 

Clogged inlet air filter Clean the filter of replace the cartridge 

Too viscous lubricant oil or too high oil Replace the oil with another less viscous: 
lNC1 settle the right 1cvcI again 

Excessive wear of rotors and consequent Check the clearances; consuIt the 
imxasc of deara.nccs manufacturer 
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GCZSCS Remedies 

I 

i 

High mom tcmpcrature due to scanty Fan the room 
ventilation 

4. ANOMALOUS VIBRATIONS AND NOISES 
(Stop the blower immediately) 

Gusts Remedies 

Excessive wear of rolling bearings Check the tolling bearings; rcplaccmcnt is 
necessary when the clearance is over the 
value C3 

The rotors meet owing to the phase Check the back prrssurc: disassembly and 
displacement as consequence of ovcr- 
Ioads or foreign bodies enrry a 

replace the phase; before asscmbIing ccck 
the turors bc perfectly aligned 

Rotors mutual sliding or totor - casing Clean the blowers; check that the covers of 
sliding due to foreign materials or dust the casing have not been damaged 

Rotors casing covers sliding due to over- Verify rhc air filter; check back prcssurt: 
thcating disassemble and check condition cf the 

coven 

Rotors out of balance due to deposits or CIean rotors and casing: check the rotors bc 
fouiings aligned 

5. LOW AIR CAPACITY .e ’ 

Gusts Remedies 

Clogged inlet air filter ’ Clean the filter 

Excessive suction dcpressionc Settle the stated vah~e of the suction 
pressure again 

Belts drive slip Sttecht the b&s 

Wear of the rotors with too high increase Measure the clearances; consult the 
of clearances manufacturer 

Gas leakages from d&very pipe Check the d&very pipe 
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6. MOTOR OVERLOADING 

cpuscs Remedies 

Diffcrenriai prcssurt, back prcssurc or Acr on the plant to reduce prcssurc to rated 
suction prcssurc too high in comparison values 
with rated values of prcrsum 

Blowers capacity too high in comparison Let air surplus leak in the open air.or better 
to rcqucstcd plants capacity: conscqucnt- reduce rotation speed of the blower 
ly prcssurc increase 

Clogged i&r air filter CIcan the filter 

Rotating part: meeting and internal Stop the blower immediately 
slidings 

. J 

7. OIL LEAKAGE 

causes Remedies 

Tm high oil lcvcl in the sumps and 
leakage from drain holes 

Sctrlc oi1 IcxcI as prescribed in fig. 6 

Worn sea1 ring with leakage at the shaft 
end 

Rcpiacc rhe rubber seal ring (rings) F)~S 43 

Worn out Iabirynth flexible rings Replace the flcxibIe rings pos. 45 

H. DISASSEMBLING AND ASSEMBLING 

Reasons why the stripping should take place 

Abnormal noise, vibratidns, overtheating, fall in delivery, increase in the amount of ab- 
sorbed power, are signs of faulty behaviour requiring disassembly, revision and possible 
replacement of some components. 

As stripping and reassembly requires special skill and knowledge of the operations to 
be carried out, it is advisable, when possible, to send the blower to the manufacturer’s 
worksho or ask for the service of skilled personnel. 

The following remarks have the purpose to give useful directions for the disassembly 
and re-assembly; picase recall that when this operation is effected by the customer, the 
manufacturer cannot guarantee the result. 

RB 30+X21 

Refer to sectional drawing page 23. 
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1. Disassembling 

As a rule mark al1 parts in order CO place them in their original place when rcasscmblinS: 
do not mix them up cspccially the scahng spacers part n. 25. 
Place the blower on a smooth horitonta1 supporting surface; drain of the lubricating oii. 

Start rhc stripping from driving side. 

Remove Kcj 30 and the sump I2A together with the seal ring 43, and with the cxrcrnal 
ring of the bearing 31. Unscrew nut 27. 
By means of the porpcr cxcracrion holes, extract the cover 5A. During this operation 
the parts no. 55,63, 24, 16A, 23, 23A, 23C, the internal ring of bearing 31 the s1cc.c 
37 and the bearing 32 will be rcmovcd automatically together with the cover 5A. The 
blower casing 1 can be now rcmovcd; everything clsc can bc left assembled. When 
necessary, sump 12 B may be removed for cleaning the gears housing. 

Clean carefully the inner surfaces of rhc blower and pay great attention not to scrate 
or damage the scaling surfaces; USC, when necessary a suitable solvent - (see chapter 

a -cleaning,,). 

2. Disassembling of the gcnn and rolling bcnrings 

The gears have to be removed only when it is necessary co replace them or the ruliing- 
bearings. The wear of the gear’s teeth or the excessive clearance of the bearings can cause 
a dccrcasc of the right clearances between the rutors and therefore inadmissible rubbings. 

After draining off the lubricating oil and cleaning the gears, check the clearance on the 
teeth side; for this purpose lock one of the rotors with a metal sheet, rotate the ocher 
one and measure the clearance with a thickness gauge or a dial gauge. 

T,x maxi.m~;m ciearance on the pi:ch diameter can be t&n irom clearances tzbic page ZY. 

ShouId, after checking, the clearance between the teeth be over the maximum allowed 
value, the gears or the rolling bearings or both must be replaced. 

The maximum allowable clearances of the rolIing bearings art given by the bearings 
manufactures. I 
Befort disasscmblying the gears cake note of the clearances bet&en the rotors in 4 posi- 
tions each at 45O from the others. 

Subsrract from measured clearances any possible wear on the sides of the teeth. 
I 

/ .-. 
lo) 

.r---. <3 

3 

/ I 
0 

1 
\ i 

.- 

Fig. 3 - Main position o,f the rotors when measuring clearances * 
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In o&r to strip the gears, loosen the locking nuts 26, remove the lubricating disk 16’S 
and rcmovc the gears by using rhc orrracrion holes; remove also the adjusring hub !? 
together with the gear 1lA. Helical tooth gears arc extracted simultancousfy. 

The bearings 33 arc rcmovcd only when it is necessary to rcplacc thcx. 

3. Assembling 

Clean all parts carcfulIy; oil the parts that need to slide on each other; remember nc: 
to live any foreign bodies or rags inside the machine during reassembly. 

Assembling is carried our as per above described steps backwards. 

Pay great attention co avoid damaging the scaling surfaces, the rolling bearings and the 
gears. Never use force resort to hammer blows. 

Assembling shall start from chc cover of the driven side placed on a horizontal surface. 
support shall include the outer limits of the cover and allows the rotors to be mounted 
in a vertical position later; when reassembling the body and the other cover remember 
to place again in position the centering pins of the cover. 

After having exactly positioned the pins G8A and 68B the covers and oil sump can be 
secured definitely. 

This operation shall bc carried out on a perfectly smooth and horizontal surface. 

The atemaI ring of the bearing no. jl shall be fitted in its seat, after hsving applied 
a light film 0; seaIing material type LOCXITE 641. 

The driving end oil sump shall be assembled without seal ring 43 that shall be carcfu!l:. 
inscrzd aftc; :;a-,-kg see-red the sums. 

The fitting of the sealing spacers 25 togcchcr with flexible rings shall be done when possi- 
ble by means of a proper introducing bush (can be supplied on request). 

The seal spacers 25 musr have the same original Ienght. For this purpose it is of primary 
importance that the spacers am not changed among them, but placed again in their origins! 
place .Y ’ 

When reassembling the gears, keep in mind that the teeth must fit in their original posi- 
tions; for this purpose, please rcfcr to the appropriate marks (fig. 10). 

4. CIearances and synchmxkxion ajustmenc 

If the gears have been rcplaccd or if the gear 1l.A has been removed from the hub 17, 
it is necessary to check them and to adjust the clearance between the rotors. 

Fit the gears without securing definitely the adjusting hub. Check That the clearances 
bcnveen the rotors in the 4 main positions arc the same as when they WCTC measured 
during disassembling. 

In all cases the clearances should not be below 0,lS mm in the smaller site and 0.64 
mm in rhe bigger ones. Also between rotors and casing there should be some clearances 
which should be checked after the centering pins arc in positions. 

If clcarancc Gl-G2-G3-G4 between the rotors arc not the same checked before stripp- 
ing, it is necessary adjust the gear 1lA which must let to rotate on hub 19; secure the 
gear on the hub definitely after required clearances have been measured and lock witi-. 
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the suitable lockscrcws. For a better and more safety locking of the scn,‘ws it is rccom- 
mended co apply on the screw thread a little quantity of cyanoacryiace adhesive Loctitc 
241~. This agent shall bc applied before tightening the screws: after chat timing has been 
made and the screws arc temporarily tigtcn, cxrract one screur at a cimc and after having 
applied on its thread the &octite 241~ screw it tight again. 

Fig. 10 - Gear jhing marks 

If scaling spacers 25 of-the exact original thickness have been used, the axial position 
of the rotors should bc correct. Check and make sure that the clearance between cover 
and rotor from driving side be approximately the double of the clearance existing on 
the opposite side. 

If chc blower has been perfectly reassembled, the rotors should rotate freely by hand. 
When chc machine is rc-srartcd, after rt-assembling, it is necessary co keep it under con- 
trol co bc sure the correct and smoorly running without overhcatings or vibrations. 

RB 130-140-150 

1. Disnsscmbling 

Set sectional drwg. page 24. 
It is of great imponance that all parts be placed, when reassembling, in their original 
position. It is therefore advised to mark properly ail pieces, especially the adjusting washers 
67. Y , 

Place the blower on a smooch horizontal surface; drain the oil. Start disassembling from 
driving side: remove key 30 and oi1 sump l2A complete with its seal ring 43. 

By means of an extractor remove sleeve 37. 

Take the nuts 27A and 27B off; extract the lubricating disk and the spacer 24 and rcmovc 
the bearing housings 52A and S2C complete with their bearings. 

AC the purpose use the housings fixing screws by inserting them in the extraction holes 
of the bearing housing themselves. 

Disassemble the cover 5 and extract casing 1; everything else can be left assembled. 

If necessary disassemble also oil sump UB in order to clean the gears housing. 

Clean carefully the inner surfaces of the blower and pay great attention not to scratc 
or damage the scaling surfaces; at the purpose use suitable chemical agent (see chapter 
cleaning). 

. . 

2. Disasxmbiing of the gears and rolling bearings 

See same chaprcr as dcxribcd for RB 30 + 121. 
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3. Assembling 

Clean all parts carefully; oil the parts that ntcd to slide on each other; remember no: 
to live any foreign bodies or rags inside the machine during rc-assembly. 

Assembling is carried out as per above described steps backwards. 

Pay grcar acrcnrion co avoid damaging the scaling surfaces, the rolling bearings a& ::-.rl 
gears. Ncvcr USC force nor resort to hammer blows. 

Assembling shall start from the cover of the driven side placed on a horizontal sur!ac~. 
supporr should include the outer limits of the cover and allow the rotors to bc moun:cj 
in a vertical position later, when reassembling the body and the other cover rcmcmbe: 
to place again in posirions the centering pins cf rhc cover before securing the cove:s :Z 
the casing definitively. The required operations in securing the covers and those folio,~,. 
ing should bc carried out with the machine placed on a pcrfccrv smooth horizonrai surface 

The sump driving end has to be fitted without the seal ring 43: this ring has IO bc ca:c!-ll-: 

inserted after scc5ring the sump with the pins 68B. 

Full care shall be taken during replacement of the seal rings 45; use a suitable tool u*hicL 
may be purchased by manufacturer’s workshop. 3 

The adjustment washer 67 must have the same length as the original one. 

When reassembling the gears, keep in mind that the teeth must fit in their original posi- 
tions; for this purpose, please refer to the appropriate marks (fig. 10). 

Remember ro rcpIacc the old oil with a new one. 

4. Clecrsnce and synchronization ajustmenl 

If the gctrs kave been replaced or if the gear 11A has been removed from the hub 19 
it is ncccssar.y to check them and co adjust the clearance between the rotors. 

Fit the gears without securing definitively the adjusting hub. Check that the clearance: 
between the rot013 in the 4 main positions are the same as when they were measured 
on stripping the machine 

In ail cases the clearances should not be below 0,15 mm in the smaller size and O,G- 
mm in the bigger ones. Also between rotors and casing there should be some clearance, 
which shouId be checked after the centering pins arc in positions. 

If clearance Gl-GZ-G3-G4 between the rotors arc not the same checked before strip; 
ing, it is necessary adjust the gear 1l.A which must let to rotate on hub \3; secure r:7 
gear on rhc hub definitively after rcquircd cicaranccs have been measured and lock wit: 
the suitable lockscrews. For a better and more safety locking of the screws it is rccorr 
mended to apply on the screw thread a little quantity of cyanoacrylace adhesive &octit 
241~. This agent shall be applied before tightening the screws: after that timing has bee, 
made and the screws arc temporarily tigten, cxtracs one screw a[ a time and after havir. 
applied on its thread the aLctite 241~ screw it tight again. 

If gaskets G-19, (for RB 130 + 220 only) and washer 67 of the cxacr original rhicknc: 
have been used, the axial position of the rotors should be correct. Check and make su: 
that the cicarancc between cover and rotor from driving side be approximately the do 
bIc of the clearance existing on the opposite side. 

If the blower has been perfectly reassembled, the rotors should rotate freely by haTi 
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When the machine is r-c-started, after rc-assembling, it is necessary to keep it under con- 
trol to be sum the correct and smoothly running without ovcrhcatings or vibrations. 

RB 160t220 

1. Disassembling 

Follow instructions under chapter * disassembling RB 130-140-150~~. 

2. Stripping of the gears and rolling bearings 

The gears have to be stripped only when it is necessary to replace them or the rollinp- 
bearings. The wear of the gear’s teeth or the excessive clearance of the bearings can cause 
a dccrcax of the right clearances bcrwccn the rotcrs ?nd chercforc co inadmissible rdbbinp:. 

After draining of the lubiicacing oil and cicaning the gears, check the clearance on the 
teeth side; for this purpose lock one of the rotors uich a sheet-mcca1, rotate the other 

I one and measure the clearance with a thickness ga:lgc or a dial gauge. 

The maximum clearance on the original diameter can be taken from clearances table page 
28. 

If, after checking, the clearance between the teeth is over the maximum allowed vallre. 
the gears or the rolling bearings or both must bc replaced. 

The maximum allowable clearances of the rolling bearings are given by the bearings 
manufactures. 

Before disassembling the g:an cake note of the clearances between the rotors in 4 p.5 1. 
cions each at 45” from :hc others, by means of a thickness (fig. 9). 

Substract from measured clearances any possible wear on the side of the teeth. 

In order to strip the gears remote the lubricating disk 16 B, loose looking screws of grip 
rings 53 and remove the gears by using the extraction holes. Helical tooth gcan are cx- 
tractcd simultaneously if the rotor is locked; in any case avoid damaging the teeth 

The bearing 33 arc rcmovcd only w!- en it is necessary to repI& them 

3. Assembling 

Clean all parts carcfully; oil the parts chat need to’slidc on each other; remember not 
to live any foreign bodies or rags inside the machine during reassembly. 

Pay great attention to avoid damaging the scaling surfaces, the rolling bearings and the 
gears. Never USC force nor resort to hammer blows. 

Assembling shall Starr from the cover of the driven side placed on a horizontal surface; 
support should include the outer limits of the cover and allow the rotors co be mounted 
in a vertical position later; when reassembling the body and the other cover remember 
to place again in positions the centering pins of the cover before securing the covers CC 
the casing definitively. The required operations in securing the covers and those follow- 
ing should bc carried out with the machine placed on a pcrfcctly smooth horizontal surface 

The sump driving end has co be fitted without the seal ring 43: this ring has to be carcfully 
inserted after securing the sump with the pins 68B. 
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FulI tax shall bc taken during rcpiaccmcnt of the seal rings 45; use a suirable tool q.vhich 
may bc purchased by manufactumr’s workshop. 

The adjustment washer 67 must have the same Icngth as the original one. 

Remember to replace the old oil with a new one. 

4. Clearances and synchronization ajustmcnt 

If the gears have been rcplaccd or if their position has been changed ir is necessary :z 
check and to adjust the clearances bctwccn the rotors. 

CIcan accurately rhe contact surfaces of the shaft and of the gears hub: place the gr:? 
rings in the hubs scats and fit the gears onto the shafts. Do not tighten the gear il.+ 
of the driving shaft. 

The timing of the rotors will bc achimcd by turning the gear IDA on its shaft till reaching 
the same clearances found during disassembling, ior all four main positions 01 the rotcn:S 

13owcvcr, the clearances should not bc below of 0,15 mm for the small blower sizes and 
0.64 for rhc bigger ones. Also bcbwccn rotors and casing thcrc should be some clearance5 
which should be checked after t!ic centering pins have been positioned. Once rhc gi\*en 
clcarcnces have been achicvcd, tighten the scrcus of the grip rings 53 till reaching the 
wrench setting torque MS given below. 

If gaskets 48-49, (for RB 130 - 220) washers 67 (for RB 130 - 2201 of same thickness 
of the original ones have bcen.used, the axial position of the rotors should be correc: 
Check and make sure that the clearance between cover and rotor from driving stde ‘be 
approximately the double of chc clearance existing on rhc opposite side. 

if the blower has been perfectly reassembled, the rotors should rotare freely by har.2 
WI&n the machine is re-star:ed, after rc-assembling. it is necessary to keep it under con- 
trol to be sure the correct and smoothly running without ovcrhcatings or vibrations. 

WRENCH SETTING TORQUE 

L 

Blower type I Torque (kgm) 

RB 160 8,2 
RB 170 8,) 
RB 200 14,5 
RB 220 14,5 
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RB 30-121 
sectional drawing wilh parts description 

35 76 33 20 50 2 5A 7D 50 23A 32 270 

168 

72 

22 77 23s 4s 25 60A 

No ol Part. PART DESCRIPTION No 01 Pan. 
pans N. pans N. .- ’ 

PART DESCRIPTION 

1 1 Caslna 

2 2 Rolor 

l- 1 !iA 58 Cover 

l- 1 .?A-7B Shall 

1 - I 7c-70 Shatt 

1 1lA Orlvtno aear 

1 116 D&en oear 

l-l t 2A-128 Sump 

1-l t 6A-166 Lubrlcatmg disk 

1 19 Gear adiustlna hub 
4 20 Sealma chamber . 

2 22 Gear spacer 

t 23 Beanng sDacer 

1 23A Oil splash disk 

2 238 Oil Splash disk 

t 23C Oil splash disk 

1 24 Disk spacer 

4 25 Sealing spacer 

2 26 Gear lockmg nut 

1 278 Bearing locking nut 

Iii \\\ 
1 2x 680 16A 23 31 

2 29 Key 

1 30 Key 
1 31 Rollins beanng 

t 32 Rolltng bearing 

2 33 Rolling beanng 

2 35 Bearing cover 

1 37 Shall sleeve 

1 43 Seal ring 

16 45 Flextble plsfon ring 

2 50 Gasket 

t 55 Compensalmg rings soacer 

3 63 Compensating rtngs 

4 68A Centermg rxn 

2 688 Cenlering pin 

2 72 Plua 

2 76 Oil filling plug 
2 77 Oil draining plug 
4 78 011 level plug 



SECIlOUAL DR4WING WITH PAfnrs DESCRIFXION (RB 30 c + 101 c) 

22 35 76 3oc 

778 

53 

7c 

53A 

33 77 63A 50 25 68~ 1 7A 45 23c 2r 688 16A 77 23 

;;$ff P$RT- PART OESCFWTION 

1 I CCMing 
2 2 . Rotor 
1 SA Cover 
1 SE Cover 
7 7A Shot/ 
7 78 Shafl 
1 7c ShUfl 
7 70 ShUfI 
7 7TA Driving gear 
1 718 Oriven qear 
7 7ZA 017 sump - drive side 
1 128 013 sump - dfiven side 
1 16A LubriCatkrg disk - drive 
1 768 Lubr&alhg dsk - driven 
7 . 17 Bearing lock disk 
L 20 Sealinq chamber 
2 22 Gem spacer 
1 23 Beorinq spacer 
I 23~ Oil splash disk 
2 238 Od splash disk 
1 23C Oil splash disk 
I 2c Spacer - lubricolina dfsk 
L 2s Sealing spacer 
1 26 Screw 

N,o,,ofs P$;T; PART OESCRIPTION 

7 276 Screw 
7 30 Key 
I 37 Beortiq 

-aver 

“CUl I ‘y 
Bearkrq 
Beorhq c 
lntemal rirq 
Seal rim 
Flexible rho 

-IL 
33 
3s 
37 
43 
L5 

2 so Gasket 
2 53 Gear lockinq rkrgs 

S3A Screw 
6 63A Compensoli?q rtiq 
2 64 Eellev. washer 
L 68A Taper ph 
2 668 Threaded pti 
2 72 Plug 
2 76 Oil filling plug 
2 77 Oil draining plug 
L 78 Oil level plug 
L 8L Screw 
1 123 <if Clip 
L 3OL Recy..doltoti plole 

25 



RB 30 D - 101 D 

sehional drawina with Darts description 

301 634 4S 108 72 70 1 20 SA WA 50 23A 76 32 

No OF *PART. 
PARTS N. 

PART DESCRIPTION 

I 1 Casinq 
2 2 Rotor 
1 
7 
1 
1 
1 
1 
2 
2 

SA 
56 
7A 
78 
7c 
70 
tOA 
108 

Cover 
Cover 
Shaft 
Shaft 
Shaft 
Shaft 
Riqht foo! 
Leff foot 

No OF PART. 
PARTS N. 

PART DESCRIP- 

1 26 Screw 
1 276 Screw 
1 30 Key 
1 31 Eearinq 
1 
2 
1 

1 1lA Drivinq qear 
1 118 Driven qeor 
1 IZA Oit sump - diive side 
1 128 Oil sump - driven side 
1 16A Lubrica tinq disk - drive 
1 168 L ubricatinq disk - driven 
1 17 Bearinq lock disk 
4 20 Sealinq chamber 

1 
1 
16 
2 
2 

6 

32 
33 
3s 
37 
43 
45 
so 
53 
S3A 
63A 

Bearinq 
Bearinq 
Eearinq cover 
hternal rinq 
Seal rinq 
Flexible rinq 
Gasket 
Coneclampinq elt 
Screw 
Compensatinq rt- 

2 22 Gear spacer 
1 23 Bearinq spacer 
1 23A Oil splash disk 
2 238 Oil splash disk 
1 23c Oil splash disk 
1 24 Spacer - lubrica tinq disk 

‘2 64 Bellev. washer 
4 68A Taper ph 
2 68&3 Threaded pin 
2 72 Pluq 
2 76 017 fllllnq plug 
2 77 Oil draining piuc 
4 78 Oil level pluq 
4 84 Screw 
1 123 c2clip 
4 304 Regulation pIalE 



SUPPLEMENT TO INSTRUCTION MANUAL 

“C" AND “0" 

SERIES ROTOR TIMING: 

fasten gear 118 to shaft 7C by tightening 53A to screws 

approximately l/2 torque value, using cross sequence tightening 
(see sketch). 

TYPICAL HUB CONSTRUCTION 

INNER HUB 

EXTRACT 

- OUTER 

I 

ION HOLES (3) 

HUB 

When completed, finish tightening all screws of gear 118 to full 
torque (see table). 

Mount gear (ItA) on shaft (78) and tighten all 53A screws finger 
tight. Position rotors so that clearance values shown in “E” on 
clearanze’ page are obtained. Feeler gauge is required. With 
rotors in this position, tighten (11A) gear c?amp screws in the 
sam manner as (118); check to be sure timing has not shifted ; 
during timing process, 

Reinstall oil slinger (168) lock disk and screw 26, gasket (SO) 
anti oil sump (128); refill both oil sumps to proper level. 

TORQUE VALUES: 53A SCREWS 

I 
MODEL SERIES 

I 
SCREW QTY MAX TORQUE F-T-L8S 

30 - 40 - 41 6 13 

1 50 - 60 - 61 9 13 I 

- 70 - 80 - 81 . 6 30 

I 90 - 100 - 101 6 I 30 



RB 130-150 RB160-22C 
sectional drawing with par% description 

22 

ne 

TlA 

19 

29 

26 

Rdeffed IO R6 130-’ 

26 

No of Part. 
parts N. PART OESCRIPTION 

1 1 Casina 

2 2 Rotor 
2 SAB Cover 
1 7A Shalt 

1 78 Shaft 
1 7c Shaft 
1 70 Shaft 
1 11A R. driving gear 

1 1lB L driven gear 

1 12A Sump 
1 128 Sump 
1 16A Lubricating disk 
1 16B Lubricating disk 

1 19 Gear adjusting hub 

4 20 Sealing chamber 

2 22 Gear spacer 

1 23A Oil splash disk 

2 238 Oil splash disk 

1 23C Oil splash disk 

1 24 Disk spacer 
4 25 Sealing spacer 

2 26 Beanng locking nut 

1 27A Beanno locking nut 
. n-.m C)--.-_,_-s,--- 6 

No ot Part. 
parts N. PART DESCRIPTION 

I 

2 29 
1 30 
1 31 
1 32 

Fey 
Key 
Bearing 
Bearing 

2 33 Bearing 
2 35 Bearina cover - 
1 37 Internal ring 

1 43 Seal ring 
16 45 flexible piston rinq 

- 1 

1 
2 

1 

48 

49 
50 

52A 

. - Gasket 

Gasket . 
Gasket 
Bearing carrier 

2 528 Bearing carrier 

1 52c Bearing carrier 

2 53 Cone clamping element 

67 Adjusting washer 

68A Centerina pin 

688 
a . 

Centeling pin 
2 72 Plug 
2 76 Oil filling plug 
2 77 Oil draining plug 
4 78 Oil level plug 
1 *17 r:.rl;n 



, 
UST OF BEAFUNGS 

t 

BLOWER NPE BEARING I BURING 2 BEARING 5 

RB 30 - 40 - 41 NU 307E - C3 6207 - C3 3207 - C3 

RB 50 - 60 - 61 NU309E-C3 6308 - C3 3308 - c3 

RB 70 - 80 - 81 NU 3llE - C3 6309 - G3’ 3309 - c3 

RB go - loo - 101 NU 313E - C3 G311 -c3 3311 - c3 

RB 110 - 120 - 121 NU 31SE - C3 6314 - C3 22314 - C3 

RB l30 - 140 - 150 21319 - C3’ 6317 - c3 22317 - C3 

RB 160 - 170 23222 - C3 21319 - C3 22319 - C3 

RB 200 - 220 ’ 23226 - C3 21322 - C3 22322 - C3 1 

26 



A B 
Rotor COYU Rotor Cuvcr 
driving side gear Jdc 
11100 mm -11100 mm 

Al 

14-16 
14-16 
18-21 

A2 

m- 

2(Fz2 
m-22 
2s2s 

M-23 2s3u 
20-23 2s.30 
n-28 32-37 

2s.28 32-37 
2s-28 32-37 
33-38 404) 

3843 
404s 
4sSO 

4%SO 
6-M 
jo.ss 

z: 
60-6s 

70-7) 
70-7s 

7%80 
7S-a0 

4s-SO 
47.S2 
S2-S7 

22: 
6S-70 

9%UC 
9%la 
9%lff 

100-101 
100-101 

LOS-1 I( 
LOS-1 I( 

Bl 

9-11 
9-11 
9-11 

IO-12 
IO-12 
lo-12 

is-18 
1s.18 
IS-l.8 

2s-30 
2s30 
2S-30 

3s40 

3E 

4-4 

z: 

4s%I 
O-SO 

so-ss 
so-5s 

B2 I 
Rococ aody 

l/loo mm 

Rmor Rotor 
T pcnicic-n 

l/loo mm 

E 
Rotor Rotor 
4)' position 

l/l~ v 

19-21 
19-21 
19-21 

la-12 
IO-12 
12-I) 

12-20 
12-20 
1s.2s 

12.20 
12-20 
15-2s 

IO-22 11-13 2C2S 20-2s 
20-22 11-13 20-2s 20-2s 
20-22 12-14 20-30 to-3a 

2s-28 s-18 20.30 20-30 
2s.28 16-18 20-30 20-30 
2S-28 17-19 20-35 20-3S 

3s40 19-22 20-3s 20-3) 
3s-10 19-22 20-3) 20-3, 
3s40 19-22 2s3s fS-3S 

IS-18 22-28 
IS-18 22-28 
IS-18 lz-28 

2S-35 2S-3S 
2S-JS 2S-31 

IS-18 
IS-18 

2S33 
2S-33 
2S-33 

3s4s 
3s4 
3sr(s 

3s-60 
3s4l 

3s.so 
3s-So 

3S-4) 
c l 3s-4s 

3SAS 

3sAo 
3sdo 

3sso 
3s-so 

C 

3713 
3743 

37-o 
37-o 

D 

REMARKS: 

Al 81: - mcud at asscmblcd machine and with shaft end pkccd horiuondy 

F 

side side 

l/100 mm 

4- 7 
4- 7 
4- 7 

s- 8 

:: fj 

7-10 
7-10 
7-10 

8-12 
8-12 
0-12 

9-13 
913 
913 

WI4 
lo-14 
IO-14 

lG16 
lo-16 

l&16 
lo-16 

A2: chrrnce KO be obtained during assembling in case the gasket caringtcovcr driving side is wailablc . . 
aa&cb~ochcwiseIV = AI 

B2: Ckaancc IO be obcrincd during assembling and during the raring of the lcqrh of rhc scaling spacer 
23 gczn ride and with shaft placed vcnically facing upwards. 

27 



AEQN” PD E$i:emerlt 3 b 
BLOWER LUBRICANT 

TM 

Positive 
Displacement 

BLOWER LUBRICANT 

THE ONLY LUBRICANT SPEClALLY FORMULATED FOR 
ALL PD BLOWERS IN ANY ENVIRONMENT: 

Quality from 
Gardner Denver 



AEON ‘- m 

A synthetic lubrisiint specially formulated to 
provide maximum protection for all positive 
displacement blowers including SutorbW, 
Gardner Denver+), and Duroflow@ lines of 
blowers. AEON PO synthesized hydrocarbon 
fluid properties offer numerous advantages 
over mineral based oils. 

FACTORY RECOMMENDED 

l Extended lubricant life. 

. Exceeds blower mantfacturers 
recommendations. 

l Contains additives f$r greater corrosion 
protection. 

l High viscosity reduces friction and energy 
consumption. 

l Reduced operating temperatures extend 
blower life. 

l Compatible with most seal materials. 
l Fewer oil drain and service intervals 

reduces maintenance cost. 
l Unequalled lubrication in severe cold 

weather. 
l Superidr protection in high temperature 

environments. 
l Maximizes blower cleanliness and 

minimizes blower wear. 

FACTOR; TESTED 

I PROPERTIES AEON PD 

Viscosity 
. ..at 40°C. cSt 
. ..at lOO’C, cSt 
. ..a1 lOOoF, SUS 
. ..at 21 O”F, SUS 
Pour Point “FPc 
Flash Point “FPc 

225 
26.4 
1165 
131 

-501-45.6 
46Of238 

NFPA HAZARD IO: Healfh: 0 Flammability: 1 Aeacrivq 3 

FACTORY APPROVED. 
AEON PO LUBRICANT 

See your authorized Gardner Denver 
Blower Distributor or Representative who is 
ready to assist you with AEON PD Lubricants 
and for all your Blower needs. 

Don’t Take A Chance . . . . Use Onlv Oriainai Gardner. Denver Lubricants. 

FOR ADDITIONAL INFORMATlON CONTACT FACTORY: 
Blower Customer Service 
Gardner Denver Machinery Inc. 
1600 Gardner Expressway 
Quit-q. IL 62301 
Phone (217) 224-8600 or Fax (217) 224-7814 

DlSTRlWJllON CENTER: 
Gardner Denver Machinery Inc 
Master Oistribulion Center 
5585 East SheIby Orive 
Memphis. TN 38115 
Phone: (901) 3636100 Or 6oO-245-4946 
Fax: (901) X3-1095 

2nd EDITION 
fofw 80.65 mm4 



OPERATING INSTRUCTlONS 

SELF-PRlMlNG PUMPS 

FEATURES 

Puwpl-ypc -dRRIp 

Eg!L 
316 Smhbtt SIWI 
Nwpmnc. MVUe or t&on 

smrtsu: uafl0lkal. ca-Dal-on--*w 
Turg~Gdide;Nitdeuvim 

POW: l’NPThWll?d 
stldt 316 S8ninlau SW4 
no-qk1: 05 lb (3.Qkg) Approx. 

VARIATIONS AVAlLABLE 

MomI. OESCWPflOEl 
__---.- _. 

36S2WJOOl $lar&rd Pressure. Noqwona Impellw. 
carbfl ssai 

..- .- . - _- . - . - 

m Standard Prosture. NhNe knpollor. 
Carbbn serl 

- - _ - ----. 

3s slaidatd Pressure. worl tnpeller. 
Carbn Shaf 

-. - .--- - . . . . ,..-. - -- 

3o5zo-oo11 ntgh Pressure. Ncmvtarrs tipdler. 
Cubon seat 

___- .--. ..- 

3G520-0013 High Protturo. Hilrila ImpoIler. 
caftml Soal 

- -_-- . . ..-.. - 

3N20-0014 High Proaouro. Viin Impetlar, 
CdtbOtlSd 

__.. -.-. ---- - 

30%0-0101 stardatd l’mum~ Neqn-om Impem. 
Ttuqttten Cnrm Sed 

_e. .- --_. . _ . - _ - . - . 

305~-0103 stadard Preasuro. Ntia hnpener. 
Turqpwn CarWe Saal 

*. ..___I.- -- -----. -- 

-104 Sradnrd Pressure. Vita br+wflu. 
Tunguen CaMSa Sod 

--- - - 

3o!zo-0111 High Preoaure. Neqxeno knpdiar. 
Tungrrnn CatMe SeaI 

.- - -- 

30520-0113 Hi Pratsuro. Maila ImptIler. 
T-en CarbIde Seal . . . . .---I--. 

30520-0114 HlQll Pressure. vitorl ItnpuIlul. 



9.lEwEnAluREs-Ttvs smyKauJturlinioormopcrp 



PARTS IJST 

KEY 1 DESCRIPTION 

1 BeuinpHorrsing 
I- 

- 
-.- ._ 

2 

3 6ldcQver 
.- -. Wm. 

4 Wcarplale 
- .. 

S SldI 

Imp&: 
_ _.-*--..- --* _. 

,6 
Sandard Preseun - Meowme 
Standard Pressure - Ntilo 
Slmdard Pfossure - Won 

Hii Presswe - Neoprene 
Hiph Resswo - Nitrib 

---_ H@R f%ssure - Vi . . 
7 specer: carbon 

Tunpton Ctio 
. - e*-- .w- 

8 Seal Seal: Nbrtle 

VilOll . m. . t_ 

9 s#Kll uedl.: rIz&lon - Nhlile 

cafbon*vlKin 

Tungsten Cat&id0 - Nitrib 

--- .--.. Turq.shn Carbkie - Vi __ 
10 Beuing Soal 

-71’. M-i&: 
-. . -_-. 

Nitrib 
Vila 

12 Ratting Ring .- a... - ..*_ 

cxmsisld 
scm*r.HuHd.u6x2omm (4) 
?3cm&y&M&M6 I 2omm (4) 

. (4) 
I _.. 

EXPLODED VIEW 

1 ! 1975301UP . . - . 1 
-I 

16753-019s 
.* - . . _ --.. - 

1 1USMZQO 
. --.-- 

t' 
__ ._-._. 

1 18753-02Q5 
A*,* 

1 
142a%nlo1 
IdirBz-oau 
14262-Qvod 

881OoooS’ 
88-6 
8840-0~ _*- -*_ _ _- . . 

1 0 10753-02~ 
18753a226 -. ._ .--.-- ._._- _ 

1 I87SM23!5 
18753-on6 M.. _ --- _..*w *-._.. -- .* -* 

1 1875342a5 
16753-0246 

__..-. 
2 

2 

2 

2 

- - I_.-. 1 

18753-o2d 7 
lRrna24a *. .--_- *-_ *. 
187SQ2S0 

. ** . __ 
--- 187sEwJi63 

1q75342w 

-’ 187~-0270 - ---- __ . 
1m7zc.sa/r 

-. 
*- 18753~ma:- 



-43-l Lil 
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CPU Specifications 

984-120 Compact Controllers 

FGaEu-120 1s 1920 3sk snwk 1 N/A A120 256 5121512 I 4 
l rw mix 

-130 dk 1920 6k SmJk 1 N/A Al20 256 512n12 1 4 
anymix 

lGaEld-131 UC 1920 63 smsn( 2 N/A Al20 2% 512l512 -. 1 4 
my mix 

-141 Sk 1920 lck SlNh 2 NIA Al20 256 5121512 1 4 
any mlr 

-145 ak 1920 lac 5me 1 1 Al2Q 256 5121512 1 4 

any mm 
*bxiu¶es memory aznfiguraton ard lK3 Tratfii Cop. (666 words minimum - lk words mttxtmcrm) 

~~lncludes analog in/out at 16 MS eati plus discrete irVwt at one bit eacn. 

i 

I 

Micro Controllers 

tnpUtlOUtWt , 
M8l7tOv (Words) Maximum Poea F Expensiofl 

M8d.l &ml Ir120* TOM Modbus uo A120 TOW Total Mkroa 

(11W bgk Rs~tstrrs 7lrw Dkcrato Illt8** IASCII Expandon kde8UO AI20 en Expanakn 
uo Intout Poti Unk Expmtskn Rocks Unk 

cPu3llco 
CPU 311 01 
C?U31102 
CFlJ31103 fk 400 

42s 
lid - 

512K12 1 No Nom! 5 
m41r cc 
cFu4llQl 
m411a2 
mu411 a3 

cw51203 
cw512ol 
mJ51202 2% 
aw512w 
WU612CQ 

upm 
3 

SillWTiliM 
tOAl2QLiO 

2.5 256 
lrd arrymix 

sr2ls12 2 lpoct 15 
smfacks 
aaedto 

l wmaMv 
ol the Parent 

Micro cm 

I G=lJ612@3 

1 
I 
1 



I 

110 Specifications 

Al20Jerfes 110 

Mod04 voage R8nge 
fM.a.x Currwrtlpdnt) 

Dlwrwte Input 
GBDEP-206 
CcSBMP-X39 EK? 
&aDEP-210’ 115 VPC (anymbte wkoWstate 

dwices) 
LSBMP-218‘ 11SWC 

EE-Z 
24VlX 

&i3DE&216 f: 2% iciiizFme tea 

Dlmr8t8 output 
AsBDAP-204 Relay NO (2A) 
ASBDAP-208 Relay NO (2A) 
AS-SOAP-209 115VAc(lA) 
yBsBg”2; ;- 24-230 WC (1A) 

AS-BDAP:216’ 
24-230 VAC (SA) 
24 V-DC (OSA) 

ASaDA0216’ 24 !/DC (OSA) norwsalaIt!d 

Combo Dlstir~ 

EE2z 24 VCC i&clay out 
24 VDC itv24 VDC. 2A. OurpUr 

Anrl~ Input 
ASBADU-204 t500mV.ptlW.11 bit 
ASBADU-205 *lOV. f2Om4.11 bit 
ASBADU-206’ ISlO V, O-l V. 020 mA. 12 bit 

2 1OV. tMmA. 11 bit 
A-2onaA. 12bit 

AS-SD&U-ti2 
ASBDAU-208’ 

Intdllgont 
ASBZAE-201 

SazAE-204’ 

-MOT-2Ot 

AS-BMOT-202 

8-l 
ASBNUL-200 

LcSBNUL-202 

ASBSIM-216 

AS-BSIM-203 

%lOV. =2Om4.11 bit 
t10v.11 bit 

Heqh sweecl counter 
5OkHz@24V.5ookHzQ5V. 
Relay NO. 2A outwt 
High seed canter 
ark? 1.lOklQ.thrnl kHZ.W4V 
farr M 24 V. 0.54 
Singk axis Motion 
Iqwrtnentai Encoder in 
*1ovout 

Singk axis Motion 
Resolver and Incremental 
Exakr MNPout 

Moduk for pfewiring 
up to 16 pc scxare s&t 
16Dt. <!3OV(64 
wiring COmKtion mux 
Discrete simulator rcqs 
24 VDC Discrete Input 
AMtog simulator 1eQS 
Anabginancloul 

Number Number 
Input Outwt 

Pdnts Points 

x x x 
8 0 8 

16 0 
16 

:: 
x 
0 

: 4 

: “B 8 

: 16 16 
0 16 

4 0 
4 
4 ii 

2 

4 

1 

1 

NIA NIA NIA 

NIA NIA N/A 

NIA N/A N/A 

N/A NIA N/A 

number uo Powor 

IzoIL 

RO@Wl 

tnh @ 6V htomal 

<30 
<30 
C30 

t 

t 

<@I 
Cl5 
Cl5 
<15 

: 
8 

ii 
8 

16 

cEOlS0 Q 24Vex-l. 018 
~15280 @24Vext. 018 

t88 018 
<88 018 

Cl75 0116 
<SO Ot16 
<20 0116 

8l1 < 15.2W @ 24 V exl. 
8I8 t80 

4 
4 
4 

<30 
<30 

<tW.tyv70~24Ved. 

x 
111 

4 

Yl 

Yl 

do. cisofi2 24vefi. M2 
.- .e30.120 a 24Vex-t. O/128 

<im.c3ofiq24verl. 
S?CiOfPSQSV 

b24Vext. 
<103.130~ PaVea. 

<3conA.2oomA 
Q 24VDC 

C6oomA.XxznA 
Q 24VDc 

l&u 
16iU 

E 

9316 I 

on) 

om 

am 

010 

B 

*MO&k rcguires upgraded -9&o-xxx contrOller. 



arogramming SofWare Specifications 

CUodsott LHe 
On-lina10ff-line Development Software 

DescriptIorc 

Mcdscft Lie 
Dev~llopment Software: 

Or+line/Off-line/ 
Documentation Software 
Package for Support of 
Modicon Micro and 
984-l 20 Compact 
Controllers 

Includes: 
2 System Disks - 5.25’ 

format 
System Disk - 3.5’ 

format 
Quick Reference Guide 
Modsoft Lite User 

Manual 
984 Systems Manual 

All Micro 
AtI 904-l 20 Compact 

Controllers Supported: 

mmunication Networks 
Supported: 

Modbus RTU Mode (WMl 

or COM2) 
Mcdbus ASCII Mode 

(COMl or COM2) 
Modbus Plus (SASS) 

Editors: Configuration 
Traffic Cop 
Ladder Logic 
Reference Data 

Documentation Features: 

Element Comments 

Segment Comments 

Ladder Lister Features: 

Required Hardware: 

One 2O-char Tag Plus 
15OWhar Comment 

Selected Ladder Diagram 
Symbol Table - 

Alphanumeric 
Symbol Table -Alphabetic 
Coil Cross Reference 
Unused References 
Configuration/l/O Map 
Page HeaderslFooters 
Importable to Desktop 

Publisher 

IBM PCLC, AT or 
compatible 

t DOS 3.0 or greater 
? ’ G64OkRAM 

memory 
C Hard Disk w/l .5 

Mbyte available 

. 



Custom kadablo Support Software 
Part Numberr 

Custom Loadable Support SW-APSSGDA 
Software 

User Manual GMCLSS-001 

support 

Host compatibility IBM Compatible DOS 3.0 or 
later . b 

Host size 640K memory, hard disk 
with 2 megabytes free 

Host software Microsoft Development 
tools including C 
Compiler Ver. 5.1 or 
AssemYer Ver. 5.0 OR 
IBM Cl2 Compiler VeTl.1 

Linker Ver. 3.61 or later 
Library Manager Ver. 3.08 

or later 
Make Ver. 4.06 or later 
Codeview Ver. 2.10 or later 

(optional) 

Drum Sequencer (DRUMIICMP) 

Part Numbers 

DRUM and ICMP Loadables SWSAx9-00l. 
SW-APS&SDA 

Configuration Software for SW-SASlXIOl 
host computer 

User Manual GMO984SAS ’ 

support 

Host compatibility IBM Compatible DOS 3.0 
or later 

Host size 640K memory. hard disk 
with 2 megabytes f:ee 

Host software No special requirements 

Ivent Alarm Recording System (EARS) 

Bati Humbe- 

X!X Loadable and Host SW-APSD-EDA 
MMI Software 

Jser Manual GM-EARS001 

suppofi 

iost compatibility IBM Compatible DOS 3.0 
or later 

dost size 640K memory. hard disk 
with 2 megabytes free 

iost software No special requirements 

Englneerlng Unit Conversion and Alarmlng 
:EUCA) 

Part Numbers 

EUCA Loadable SW-EUCA-DSL 

User Manual GM4XlCA401 

support 

Programmer software Modsoft or other software 
ihat suppons loadables 

984 Health Statuf(kLTH) . 

Part Numberr 

HLTH Loadable SW-HLTH-D8L 

User Manual GM-HLTHXXIl 

support 

Programmer software Mcdsoft or other s&ware 
that supports loadables 



Features summary 

Modicon Micro 

Basic 984 Instructbns 

Language 

Basic Instructions 

Arilhmetic 

Data Transfer 

Matrix 

, 

9it Operations 

Program Dptimization 

l Ladder Logic! 
Function Block 

. Relays-NO, NC, 
Transitional 

l Trers-1 .O. 0.1.0.01 
set ml 

0 CountBrs-Up. Down 

l &digit Add. Sub, Mult. Div 
* ddigit BCD Values 

l Register-toTable 
l Table-to-Register 
l Table-Table 
l Block Move 
l Fir&n. First&t 
- Search, Status 

l Logical AND, OR. 
Exclusive OR 

- Compare and 
Complement 

- Bit Modify. Bit Sense, Bit 
Rotate, and Sequencer/ 
Drum Control 

l Skip 
0 Constant Sweep/Single 

Sweep 
* Subroutine 
l Counter, Timer, Interrupt 

l Simple ASCII Communication 

Enhanced 084 Instructions 

Arithmetic l Double Precision Math 
Add. Sub, Mult. Div 

* Floating Point Math 
Add. Sub, Mutt, Div, 
Compare, Sq Root 

* Trigonometric 
Sin, Cos. Tan, Deg-to- 
Rad. Rad-to-Deg 

- PI02 
Data Transfer 0 Table-t&lock 

- Block-to-Table 
Communication checksum 

Xomory 

Battery backup 

Capacitor backup 

Nonvolatile (toads on 
powerup) 

%neof-Day Clock (not on 
CPU 311) 

EnvIronment81 

remperature. Operating 
iumidity, Operating 
remperature, ctorage 
-tumidity, Storage 
~titude 
sock 

fibration 

Dimensions 

Agency Approval 

Lfthium battery for 1 year 

72 hours typical 

Internal Flash RAM 

-f 8.0 s&day 04O’C 

040°C 
O-95 % non-condensing 
-4O- +85X 
(195 % non-condensing 
15.000 feet (4500 m) 
15 G’s, 11 msec. 3 pulses/ 

axis 
1062 Hz: 0.075 mmDA 
6E0OHz: 1 g 
141.5mmHx 

254mmWx76mmD 
5.57 in. H x 10 in. W x 

3 in. D 

‘IDE. UL. CSA 

Power Roquirmmonts 

ntegral AC Power Supply 
,nput (Full Load) 

Integral DC Power Supply 
Input (Full Load) 
CutPlJt 

Communlcatlons 

Modbus 

zzf 
Nodes 
Media 

.’ ’ 

IlSVAC @ .4Aor 
230 VAC @ .2A 

24VDC @ 15OmAfor DC 
inputs 

5 VDC @ 250 mA for Al20 
IKI Expansion 

24vDC @ .8A 
SVVC @ 25OmAforAl20 

UO Expansion 

9.600 Bits per second 
Master-Slave: FITU or ASCII 
247 (Media dependent) 
Twisted Pair or Telephone 



Modicon 884-120 Compact 

Instmctlons 

Language l Ladder Logic/Function 
Block 

Basic Instructions 

Arithmetic 

Data Transfer 

Matrix 

Bit Operations Program 
Optimization 

Communication l M!3R (984-l 45 only) 
l Checksum (MSTR on the 

984-l 45) 

Segment Scheduler l Up to 32 segments 

l Relays-NO. NC. 
Transitional 

l Timers-1 .O, 0.1.0.01 
second 

l Counters-Up, Down 
l 4digit Add. Sub, Mult. Div 
l 4digit BCD Values 
l Double Precision Math 

Add, Sub. Mult. Div 
l Floating Point Math 

Add. Sub. Mult. Div. 
Compare, So Root 

l Trigonometric 
Sin, Cos. Tan. Deg-to 
Rad. Rad-toDeg 

l PI02 

l Register-toTable 
l Table-&Register 
l Table-Table 
l Block Move 
*-Table-t&Block 
l Block-toTable 
l First-In. First-Out 
l Search, Status 

l Logical AND, OR. 
Exclusive OR 

l Compare and 
Complement 

l Bit Modify, Bit Sense, and 
Bit Rotate 

l Skip 
l Constant Scan 
l Subroutine 

Ilomory 

httery backed 
Jorrvolatile (loads on 

w-w) 
imeofDay Clock 

hvironmontal 

‘emperature. Operating 
iumidity. Operating 
‘emperature, Storage 
iumidity. Storage 
Utitude 
shock 

fibration 

Nmensions 

Agency Approval 

Power Requir*ments 

Integral Power Supply .c 
InplJl 
output 

2G30 VDC @ 1A Full Load 
5 VDC @ 3A to the I10 Bus 

Pl20 Power Supply Module 
Input 95270 VAC. 47163 Hz 

24VDC @ 1A output 

Communlutionc 

Lithium battery for 1 year 
EEPROM memory card 

option 
f 8.0 seclday 0-6O’C 

04O’C 
:9!$l0 :og8y;ndensing 

0 

@95% noncondensing 
15.OOO.feet (4500 m) 
30 G’s, 11 msec. 3 pulses/ 

axis 
10-57 Hz: 0.075 mmDA 
57-150 Hz: 1 g 

142mmHx213mmWx 
l27mmD 

5.6 in. H x 6.4 in. W x 
5 in. D 

VDE. UL. CSA 

MOdbUS 
Sped: 19.200 Bits 

per second 
Mode: Master-Slave: 

RTU or ASCII 
Nodes: 247 (Media 

dependent) 
Media: Twisted Pair or 

Telephone 

Modbus Plus 
Speed: 1 Megabit per 

second 
Mode: Peer-topeer 
Nodes: 32 (64 with 

Repeater) 
Media: Twisted Pair 

(Belden 9841) 
Distance: lso0 feet (6ooc) 

feet with 
Repeaters) 
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CLASS 8430, TYPE MPD 
PHASE FAILURE RELAY 

instruction She! 
66013408-80 

Page 1 of 2 

GENERAL 

The Class 8430 Type MPO Phase Failure relay is a three phase 
voltage sensing device that will trip on phase loss, phase 
reversal, voltage unbalance or undervoltage. Voltage un- 
balance trips the device when any voltage drops 10% below 
the average. Undervoltage is externally adjustable from 75% 
to lOOI of the rated voltage. The light emitting diode (LEO) 
will light when the device is energized, 

The Type MPO is available in 12OV. 24OV. 480V and 600V 
versions and has two 600 volt Form C output contacts 
standard on all devices. 

MOUNTING RECOMMENDATIONS 

For surface mounting, use two8-32 screws, 3-l/8 inches apart. 
Mount adjacent devices on 2-l/4 inch centers. Class 8501 
Type X mounting track may be used. 

Approxlmate Dlmenslons: 

I’ 
*. 

c 

Terminal Connections: 

0A 0B 0C 

+ Position of output contacts 
when relay is de-energized. 

Terminals: 

Terminals will accept one#lb- #14 AWG copper wire 
and should be tigntened to 7-9 lb-in of torque. 
Use wire with 75°C or higher insulation. 

OPERATING CHARAClERlSTlCS 

I WARNING: HAZARrjOUS VOLTAGE CAN SHOCK OR / 
BURN. TURN OFF ALL POWER SUPPLY- 

I ING THIS EQUIPMENT BEFORE WORK- 
ING ON IT. 

Operation: 

Upon application of the proper 3 phase voltage the Type MPC 
relay will energize and the LED will turn ON. The LEO will turr 
OFF and the relay will de-energize and remain dropped out ar 
iong as any of the following incorrect conditions exist: 

1. Phase loss: Loss of phase A. B or C. 
Note: Motor back EMF may supply sufficient voltage tc 
prevent dropout. 

2. Phase reversal: Phase rotation other than A-B-C. 
3. Voltage unbalance: Any of the3 line voltages is more thar 

10% below the average of the 3 line voltages. 
4. Undervoltage: Average of the3 voltages is less than the se 

level. 

Relay will automatically re-energize and the LED’will turn Or 
when the incorrect voltage condition is rectified. 

WARNING: PHASE FAILURE RELAY HAS AUTO RE- 
SET. 00 NOT USE A MAINTAINED CON- 
TACT DEVICE TO CONTROL MOTOR 
STARTER IFUNEXPECTED RESTARTING 
OF MOTOR COULD BE HAZARDOUS. 

--..--- -. 



Page 2 c: : 

OPERATING CHARACTERISTICS (Cont.) CONNECTION DIAGRAMS 

Under-voltage Adjustment: 12OV: from 90 to 120 volts 
240V: from 180 to 240 volts 

48OV. from 360 to 480 volts 
6OOV: from 460 to 600 volts 

Pick Up Time: Typically l/10 sec. when correct three 
phase voltage IS applied. 

Drop Out Time: Typically 3 sec. for any Incorrect 
voltage condition. 

APPLiCATlON DATA 

Input Voltage: 120, 240. 480. 600 VAC - 60 Hz 3 Phase 

Input Burden: 120V - 5.OVA Max. 
240V - 5SVA Max. 
480V - 6.5VA Max. 
600V - 7.OVA Max. 

Contact Ratings: 

Control Inductive Resc.twe Thermal 
Circuit Make Break Make L Break Continuous 

Contacts Voltage VA VA Amwres AmDeres 

Transient Protection: 5000 Volts for 50 microseconds. 

LED: Turns ON when correct voltage is applied. 

Temperature Rating: 

Operating 
Ambient 

Air’ 

Temperature Celsius 

Minimum Maximum 

-5 50 

Storage -20 70 

‘The temperature of the medium (air) in the 
immediate vicinity of the device into which the 
heat of the device is dissipated. 

Line Side Monitoring: (Does not Protect against h,;:: -... 
slstance contacts on the COntaCtOr.) 

Load Side Monitoring: 

WARNING: ALL FUNCTIONS OF THE PHASE FAIL- 
URE RELAY ARE BYPASSED WHILE THE 
START 6U;rrON IS DEPRESSED. DO 
NOT USC LOAD SIDE MONITORING IF 
UNEXPECTED MOTOR REVERSAL 
COULD BE HAZARDOUS. 

0A 

00 

0c 

. 
7 

--ii 7 

-ii 7 

0A 

00 MPD 



‘ITT 
p.0. Box 3789 ChatswoRk Cd 

Aerospace Con trois Division 
21411 Prairie Street. Chatsworth. CA 91311-5888 

(818) 998-8611 - 
1 

4 
, 

I 

A mountcaq (see uamlng 4): 

1. Wts my be muntrd In my porltlw. 
a, On a flat rurfrcc uslnp muntlng holex pmvlded end l/4’ scrm 4t lust S/4’ long. Cover 

mat k FCPDWO for JCCCSS ta muntlnp holes. 
RJIT: Pmvlslon ast k ude to space the mlt rppmrbmtcly l/l’ fm tk fntmkd wuntlnp 

wdrcc; or I cut-out mm k prwlded to cleet the pmsrum goti; or the unit mfst be 
ramtrd ta overhag tht rdgc of the munthg surface. , 

b, Fort momted dlrcctly to pmsrurr comrctlon. See 'trcssum Comectfk'. 

1. ?wKKwre calnectlm (* wrrn* 3): 

1. bits 4nz rvpplkd with farle WT mrlf SuItable for comectlon to RPT pipe nlpplcs or NPT taper 
tkmrdcd pipe. 
l . Side port rrted ‘LP 1s to be connected to the vacuum source. 
b, Pfpc joint rerlln9 cmoound 1s prrfermi over teflon Upe. llmwec. tither method of rerltn9 

1s l cctpUblc rW! proper care to avoid lntmduclng serllnq uteri41 Into pnsrure switch or 
pldtng. 

1, Ertqy for clfftrlcrl conductors 1s grorlded by a 4-14 IIPT fmale conduit connectton. 
Cwnrctlas l m ude to J barrier rtrlp located rtthtn tk mlt. 
a, Dtswnwct l lectrlul mr. Check for rltlple ckults. 
b, Raove access cover end llft lnrulrtor (60 not MW insulator). 
c- kke rlectrlul cmmectloas In l ccorbnca ulth %atlotul flectrlul Todd' (EC) end local 

ode lnstructlons. 
: Cluultry cadin Is pruv%ded wlthlr rrlt for proper l lectrlcrl connection. 

;: pdy: Pmper gmundtnp must k rccrrpllskd by use of 9rva 9round scrcr pmvlded. 
l sut nsulrtnr then replace access cover (end 9Uket). 

s Can&l t conmctlon: A cmndoft atop Is pmlded lm the hub. lmstall conduit. Conduit 
dralmgc pruv~rb~ should k vtwlded. 

D. wus-~ (se WmingI 1 md 21: 

1, vacuu settlngr l m lntemally rdjuaable. 
m. Otrwtmect l lectrlol pwer. Chect for Nltlpk ClNttS. 
L. z l ;w;L twer. Uslnp m open-end urMCh On the twK portion of tht brass 8djuSanl l 

1. Cl~ckmisc I fncrtcse rettlnps. 
2. C8untcrclockrlse to decrcrsc settings. 

NOTE: k?wn range rule Is pmvUed. mad tf~reuln9 set point rt bottom of rdjustrnt 
rchrnlsm. 

t. tiplace access cover md gasket. 
4, &urn pour to unit. 

Forr 133/29A .l6OO-OV-- 
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negalive rate Belleville disc spring for set point stabirjty and 
vibration resistance. Available with all stainless steel ertericc 
ar?d interior construction together with a hermetically sealed. 
explosion proof electrical assembly. Ideally suited for 

environments. Series 132T. dkect mount or Series 132TC with 

(NEMlA 7 and 9) 
capillary for remote mount up IO 25 feel. 

SERIES ;32TIDlRECT MOUNT 

! cCmnex3hr1 with PVC Insulated~~t8- \ .-. 

CC 11 ar’Ws and ‘A fw 125 or 250 VAC; 5 amps reslslive. 3 amps inductire 28 WC. 
.S amps fesiattwr 1~5 VOC 

for OMalon 1 
or Canadian Standards &umddon certllied (IlIe k1c6) 
Claw I. Groups h B, C and D; Class Ii. Groups E, F and C 

hazardous Iocatkms (NEMA 7 and 13) 
Mlccelbmauc 
A Epoxy palnt exletlor - extra protection for severa arwironments 
H stahlkw steel Body 

e I YI’ Conduit box with terminal strip 
J AnruMed stalnleaa steel porl acrews for t+S environments 
M Gold eleclrlul contacts lor exlrcmsly low awant appllcatktns 
N CENELEC approrel 
R 72’ Efwtrlcal he leads 

optIat8l caplllrry Lerqulr: (IxnC only) 
lo’, IF. 20’ and 25’ lengths avaiiabh (insert npppoprtate number et end ot model numbcr- 
SW erafllphc) 
Spedal (Concull ra wesanlatka or faotofyj 
m Themwme~h 
W N-talog ad]uatabk range andfor wet point and dewtbancl 



132T 

b 132TC 

I ’ 

l32T 

TOmL P.B2 .- 
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Fittings. 
General-purpose single probe fittings. 

Series 3A. Series 3A electrode fittings 
are small, inexpensiw, pressure-tight 
threaded assemblies for use in water, 
caustics and some weak acids at mod- - _ 

e3 

est temperatures and relatively high 
pressures- 

F’- 

1. 

_1 

-L 

Series 3B. These electrode fittings are 
small, inexpensive, pressure-tight as- 
semblies which accommodate a single 
electrode and are suitable for use in 
water, causticrs and acids at relatively 
high temperatures. 

3 

A 
43 

Series 3H. Series 3H electrode fittings 
are similar to Series 3A and 38 fittings, 

I abox. H-r, instead of a coupling 
‘f to receive the electrode, the core is 

extended to also fun&n as the elrc- 
trode. Their one-piece design simplifies 

I OEM installation and reduces installa- 
tion time 

.? ’ 

Series 3F Fim19 
With 3218 Adrvtcn. 

3tlA Suspension Wee 
And series 3w E’ecvodcl 

Table 20-l General-Purpose Single Probe Fittings 



? 
General-purpose multi-probe 

I 

Series 3E. The electrode fittings in 
Series 3E are general-purpose, cast - 
metal, pressure-tight assemblies sized 
to accommodate from one to seven eiec- 
trades and equipped with external pipe 
threads for attachment to the vessel. 

..- -_.-... -- 
Series 3F. Series 3F electrode fittings 
are general purpose, flanged, pressure- 
tight assemblies sized to accommodate 
from one to s-n electrodes. They mate 
with standard pipeflanges coupled to 
the top of the vessel. 

fittings. 

Series 3N. Series 3N fittings are in- 
expensive, general-purpose as~embiies 
which accommodate one to three eiec- 
trades and mount on a flat suriace on 
the top of open tanks or closed vesseis 
operating at atmospheric pressure. Vari- 
ous body materials qualify them for CSE 
on water and diluted corrosive liquids. 

fable 27-I General Purpose Multiple Probe Fittings 

sohs 

xu 

3fxx 

; 
?mbd Twmid 
rloruodes -. &?dnp 
lmN1 .- 
a.-3OlA uvmun. 
a.0 --Iair 
ss-3010 zi 

llhnr7 Dicac 
C.l.-36Y Ah--m. 
a.1 -36)n 
cola-3634 .zd 
316-3?:6 
Fe-3m7 

wned -1 
YAmid kmpomwm 
Qnron us ps 3Wf 
kd bmrr zso w r06.f 
316 IS 250 p14 4m.f 

can mn us ppo 3S3.f 
kd bmu 22s otg ls0.f 
3l6 IS .23Omqlarf 
wla C.S. 271 mq 1OO.f 
n- . xc= 7S.f 

UItinq 

Ul kc 
CW 
fM 

CY 

Chart 21-l Dimensions 
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5pecialty Fittings. 
Side chamber fittings. 

Sanitary fittings. (Food Industry) 

Series 3M. Series 3M electrode fittings 
are two-piece assemblies, complete wrth 
one to four electrodes, intended for use .l in dairy, drug and pharmaceutical and 

r food and drink applications where cfean- 

II 

liness is paramount. Design permits rapid 
remo4 of the fitting from the vessel 
for cleaning and sterilization. 

Table 22-2 Sanitary Finings and Electrodes (Food Indunv) 

Ma of cdrdnq 1 . 
the @M 8& kok : 

sorbs tmdos comovr YNdrl hin*tlol lidtQ 
hwMun/ lnformmJon ’ 
Trm0. c-94 

3Mxxx 1' rs*bad Tpo66 316SS FDr, 1wowQ .. 30 

buu tndrmO w WV-d 1 
4 qr*rt mmrtidl Qo” 

clamp ‘- CSA 

Series 3C. These electrode fmings are cast iron, pressure- 
tight chambers containing one to four electrodes and are 
rxovided with pipe tappings for connection to the side of Multiple wire-suspended fiitings. 
&oilers, hydropneumatic t&ks and pressure vessels SO 
the level in the chamber duplicates the level in the vessel. 

Series 3tl. inexpensive Condulet-style 
assemblies designed for use with wire- 
suspended electrodes can be mounted 
on end of conduit over open sumps. 
open tank, ponds and reservoirs. Avail- 
able in PJC o: cast iron body, lg. t/l” CT 
1” conduit connections, l-10 electrodes 
depending on conduit connection. 

L .rco-8wrrIoI- 

Series 3IC. Electrode fittings in this series are cast iron, 
pressure-tight chambers containing one to four electrodes 
and are provided with pipe tappings for connection to the 
side of boilers, steam generators and pressure vessels SO 
the level in the chamber duplicates the level in the vessel. 
Additional tappings accommodate tricocks and gauge 
glass fiaings. 

Table 22-I Side Chamber Fittings Table224 Corrosion-Resirtant Mutti-Probe Fittings 

Table 22-3 Multide Wire-Suspended Electrode Finings 

comdotl rnuunl 
krlrs trod- ltlontun (h9d 

3GU 18ww) nc !&Xl OmQ BS3630 31 

canra 1so*1 
& 

&=.y:’ ‘L-W -. 

Corrosion-resistant multi-prbbe fittings. 
Series 3G. Designed for use in corrosive 
applications. Flanged assemblies sized 
to accommodate from one to seven elec- 
trodesandtomatewithstandardflanges 
on vessel top. Plate mounting is also 
available PVC bases with polycarbonate 
housings p/;” NPT WC conduit hub). 
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4 
General application electrodes. 

Series 3R. These electrodes are metallic 
rods with one end threaded so they can 
be scrd into the couplings on elec- 
trode fmings to extend venically down 
into the liquid. They are available in a 
variety of materials to satisfy the require- 
ments of water an&many corrosive solu- 
tions. Series 3T, tapered electrode, used 
in conjunction with fitting 3G. 

: -2 ‘:. ; . . c.cT2.x\- 

Series 3W. Series 3W electrodes are 
metallic bars contained within a protec- 
tive plastic shield. They are suspended 
above the liquid by the use of PVC- 
insulated wires. y dia. x 35” in length. 

Table 23-l General Application Electrodes 

Series 3Y. Conosion-resistant metallic 
bars within a protectiw plastic shield 
designed for use in conosive liquid appli- 
cations. Suspension wire is WC-jacketed 
and is attached to the electrode at the 
factory. y dia. x 3%” in length. 

Table23-2 Conorion-Resistant Electrode 

Chart 23-3 Sensitivity-Material Selectio: 

Sensitivity-Condurtivity Elm&< ~~~~ 

Ohmrlcm Micro-Mhorlcm Good’ Beef 

?MS 
Alwmnum nydrorlde 

AJunllnunl Sulfale 

AmmoniJ 

Ammonwm Chbnde 
Ammomum Hjdnudc 
Ammonium Nitrate 
Ammonium Sulfate 
bbyfadr 
BJlium Chbfidr 
hium Nnrate 
uecr 
mut Liquor 
BCU~J4WUlUS 

BOUrt~ 
8rinCf 
Buttekit 
Cadmium Chloride 
Cadmium Nwate 
trte Barter 
Cakium Chlonde 
Cdim Hflrorlde 
C-JP 
caustk 5odr 
Cement Sluy 
Coffn 
Corn Sp~p 
Com-Cream Styie 
f&c Chloride 
km Watt 
ht ?Eh:er arre) 
IrnulJril~es 
Juices-FrunMgeuble 
WiumChbnde 
Magnesium Chbride 
Wgnesium Hydrur.idc 

h-J-= 
Mcmkc Chbride 
Mii 
Molrsses 
Musud 
Oil-Soluble 
Rpcr Stock 
Phmgnohr Solut~onr 
PtIung Solutions 
Mpum Chbride 
S&u-Chcmd 

Moe 
Sik Nruate 
SapForm 
Sodium Clrtmrte 
Sodium Hydniudc 

5ufchsdutJons 
sugar bkrryra 
virr-A4ueous 
mta-CJeoNfed 
Water-Condensate 
HAtW--CtiN@d 
Water--Dinilled 
Water-Oebnued 
watef-HrfdlNatunl 
VAtcr-SJlt 
wii 
zinc Chbnde 
Zinc Sulfate 

Conrulr FJcxm 
2.2K 
2.2,: 
SK 
1K 
1OK 
1BK 
10K 
11: 
11: 
I): 
2.2K 
1K 
101: 
200K 
11: 
1): 
IK 

:: 
1K 
101: 
2.2K 
1K 
SK 
2.2K 
4% 
2.21; 
101: 
101: 
2 2K 
4% 

11: 
1K 
1K 
2.21: 
SK 
901: 
1% 

lOK 
1K 
1OK 
5K 

::K 

::I; 
SK 
1K 
18K 
UK 
II: 

::: 
901; 
1.X 
3K 
18K 
SK 
4SOK 
2.OM 
SK 
1.1,: 
2.2K 
1K 
2.2K 

450 
4SO 
200 
1K 
100 
so 
100 
1K 
11: 
11: 
450 
11: 
100 
S 
1K 
1): 
II: 

iFi0 
‘II: 

loo 
rso 

:k 

AS0 
21 
AS0 
100 
100 
450 

21 
1K 
IK 
1K 
rso 

100 

11 
1K 
100 
1K 

:zi 
II: 
450 
11: 
60 
200 
II: 
50 
450 
II: 

& 

11 
450 
330 

%I 
2 
.s 
loo 
AS0 
450 
11: 

Consult Fmsry 
31655 lrun 
303 5s nrrr ; 
31655 NA 

31652 Trtn 
31655 Tru, 
303 5s 31655 
31655 Ttun 
303 ss 3165: 
CAQ 20 N A 
31655 NA 
303 5s 3165: 
Conrdl FJcmy 
Brass 
N.A 
N.A 
N.A. 
31655 
31655 
303 5s 
CJrp 20 
31652 
303 ss 
31655 
303 ss 
303 5s 
303 ss 
303 ss 
N A. 
carp. 20 
NA 

553 SS 
303 ss 
N.A. 
31655 
31655 
303 5s 
N.A. 
303 ss 
303 ss 
303 5s 
N.A. 
Trun. 
31655 
N.A. 
3!6SS 
Mane1 
303 5s 
316SS 
303 ss 
31655 
316SS 
303 ss 
303 ss 
303 5s 
31655 
303 5s 
Irrrr 
316SS 
Ins 
Bras 
bars 
MOfWl 

3oj ss 
3165. 
Han : 
316s’ 
HA 
NX. 
31651 
nar: 
T&an 
316s 
HJS: 
3155 
31.65 
515s 
3165 
Trt ,? 
Tra 5 
3151 
3ic: 
3165 
cJr3 

UC 
NA 

3165 
frun 
3165 
3161 
3161 
302 L 
NA 

Has: 
316: 
TIU _ 
NA 
316 
CAC 
316 
MC? 

HJc 
316 
316 
316 
CJC 

3’C 
30: 
MC- 

303 
331 
30: 
NC 
31. 303 ss 

CJQ 20 Tf.2 
AS0 316SS rr~ 

TNote: L~qutd concentratton rnd temperature wll rffm conducrmty ane 
RWerUl erosIon rare ConucT !mOy for detmlCd 1nformrr~0~ 

N.A -NO nuteN #Glrblr wththn emwon rate 
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Optional Character Chart for Dual Functfon Controls (continued from page 28) 

Series 3A Single ’ Series 3B Single 
Electrode Fittings ZZT--.~V Electrode Fittings mmammmm . . 
ORDER BY ORDER BY 
COMPONEM NUMSER 3AX COMPONENT NUMBER 3 8xX 

Tcrmmal CMfS 
3Z2A-8:aCk Neoprene 

3RO PLACE SYMBOL 

eS036-RecYYconc 

. 

Series 3C Electrode Fittings 
OROER BY COMPONENT NUMBER 3 cxxx 

I N 
.? ’ 

I 

3RO PUCE SmmOL 4W MCE SYMBOL 

I’ 

Number Of 
Elccvodcr 

I one 

2 Two 
3 Three 
4 FOUr 

Series 3E EIectmde Fittings m Series 3F Ektrak Fittings m 
GROER BY COMPONEM NUMBER 3 Ey OROER m COMPONENT hlCMaER 3FxX. 

A 
e 

C 

0 I 
Cast iron 

Red Bfa5S 
31b 5s 
lOl8CS 

E WC 



. 

L.-l- -. 

Series 3C Electrode Fittings BIZZZZZ ~, -y 7,’ .. k&AA’ .:- - 
OROER 8Y COMPONENT NUMBER- 3GXXX 

L 

3RO RACE SYMBOL 4TH PLACE SYMBOL 

8ast S&t 
Jd SQ-k 

A 

F 

2’ PVC nAnqe 
8 3’ PQC FQqc 
C 3’16’ Plate 

STH PLACE SYMBOL 

IF 

Series 3H E&rode Fittings ~LGZZ _-.._ - *i-r-r-*-u ,._.._ ___,. . _ _ 
ORDER E-f COMWNEM NUMBER 3 HXXXO 

I 1 

3RO PUCE SYMBOL 1 STH PIACE SYMBOL 

Series 3K Electrode Fittings WZ-Y-- zz.: - -.:.. ;--4 - -. 

I size A LoOtIon I 1 1 NPTSlrt( 

OROEII Bv COMPONEM NUMBER 3KXXXX 

Series 3N 
Series 3M EIectmcfe Fittings 5>~-*: ,T3 Ekctrode Fittings 

ORlXR EY COhAPOMhK NUMBER 3 MXXX 

r 
3RD PUCE SYMBOL 

ORDER BY 
COMPONEM NUMBER 

I 

3RD PtACE SYMBOL 

3 rnrtc I I C 1316ss 



Series 3U Efectmde Fittings mzsmsi Series 3W Efectrodes m 
o+?DER BY COMPONENT NUMBER- 3UXX ORDER EY COMPONENT NUMBER 3wx 

r-----l I 

. 
&ytnpmcnr Nurnkr 3ZlA- 
Su~nrIon we 
Ccmyxmcnf NumMr 3Z16- 
Mapccr KI 

3R0 PLACE SYMBOL 

Series 3R or 3T Electrodes W 
9 ORDfR 8Y COMPONENT MMEER----- 3 *~xx&f 3 rxxxxm 

1 
4 TH PLACE SYMBOL 3RD PLACE SYMEO( 

4 
c 

ORDfR I3YCOMPONEM NUMBER 3YXXX 

II’ *’ L 
4n-l MCE nmeoL 

Componenr NumOcr 32X- 
Mapter KIC STH MCE m8OL I Elccrrodc 

m 
&Aa%Mal 

C H 31655 
0 carp.20 
E Hax.6 
F uastc 

I I 1x-l Lrngm OfwIre 
+ I I 
I I IOkCC IOkCC 
2 2 

A 
2ofet 2ofet 

3 3 3ofect 3ofect 
ef CetC6 ef CetC6 

. 

Limited Warranty and Remedy 
Warrick Controls, Inc. wartants to the original user that those 
products supplied bit and used in the service and in the manner 
for which they are intended shall be free from defects in materials 
and workmanship for a period of one (1) par after installation. 
OI fifteen (15) months from date of shipment. Except as may bc 
~ressly provided for in a written agreement bet-n WARRJCK 
and the user. WARRICK OOES NOT MAKE ANY OTHER REPRE- 
SENTATIONS OR WARRAMIES. EXPRESS OR IMPUE 0. INCLUDING. 
BUT NOT LIMITED fo. ANY IMPLIED WARRANTY OR MERCHANT- 
A~IIY AND ANY IMPLIED WARRANTY of FlTNESS FOR A PAR- 
TlCUlAR PURPOSE. 
Thft de and exclusive remedy with respect to the abm limited 
mnanty 01 with mpect to any other daim relating to defects or 

89 0th condition or use of the products supplied by Warrick. 
MI Caused. and whether such ciairn is based upon wamnty. 
COntnCr. negligence strict liabilii or any other theory. is limited 
to the repair or replacement of the part or product. excluding any 
bbof 01 afly other cost to rem= or install said part or produa Or. 
a mrridti Option. to repayment of the purchase price Notice Of 
any SU& daim must be g*n, in writing, to Warrick Controls. Inc.. 
-1 Oat Michigan 48073. within fifteen months after the fifl 
htabtiOn or use of the pr&ua. In no event Shall Warrick be 
liable for Special. direct. indirect or consequential damages. in- 
duding. but not limited to. loss of use or profits or to interruPtIon 
of business activity. 

*a 



WARRICK 
CONTROLS 

FORM 173A 

RECOMMENDED ELECTRODE jWl-(NG GROUNDING WlET;4::ZS 
GENERAL: 

1) Always follow good N.E.C. (C.&C.) grounding and bonding wiring procedures. 

2) Use ‘approved’ insulated ring terminals for all wiring connections 

3) Use Y 14 or # 16 AWG, type MTW or THHN copper wire only. 

4) Wiring must be rated higher than nominal voltage and temperature values anticipated.in installation. 

INSTALLATION: 

1) During installation orient the fitting so the tapped hub on the terminal housing faces the most favorable 
direcrion for receiving the conduit from the control box. 

21 After conduit has been installed and conductors pulled through same, fasten the incoming grouna 
conducrorts) as shown below; the ground connection should be facilitated by securing that end of the 
system ground wire to one of the four screws provided which hold the terminal housing to the body of the 
elecrrode fitting. 

FOR METALLIC VESSEL 

(HOUSING-BASE MOUNTING SCREW1 

FITTING GROUND CONNECTION 

LID RETAINING - TO LEVEL MKTROL SYSFEM 

SCREW HOLE REFERENCE TERMINALCTI. 

FOR NON-METALLIC VESSEL 

R 

F 

.EFERENCE P 

LUIO CONNE 

LFlmlNG GROUNO CONNECTION 

(HOUSlNG.BASE MOUNTING SCREW) 

I LID RETAINING SCREW HOLE 1 

’ TO LEVEL CONTROL SYSTEM 

REFERENCE TERMINALISI 

‘FOR ADDITiONAL 1NFORMATION. SEE RESPECTIVE LEVEL CONTROLS INSTALLATION INSTRUCTIONS. 

WARRICK COMROLS. INC.. 4237 NORMANOY COURT. ROYAL OAK, MI 48073 - PH. 313-545-2512 



INSTALLATiON&~N-=N~CE 
SNAP ACTION SWITCH= 

. FOR TEMEPRATURE CONTROL 
Series T700 

lmi 

5 

stem 
‘Qvper l raiWh In 1’ Ien@ Only. 

Remote 

without disturbing the process. Standard welt materials 
include brass, steel. and stainless steel: other materials 
are available on appliation. Selection should be based on 
corrosion resistance requirements and process pressure. 

MOUNTING 
A. STEM MOUNTED CONTROLS 
These controls have a 112” NPT threaded adapter and may 
be attached directly (or indirectly by means ol a thermo- 
well) to equipment to be controlled. WHEN INSTALLlNG 
OR REMOVtNG CONTROL ALWAYS USE THE WRENCH 
FLATS OR HM ABOVE THE THREADS. DO NOT TIA’IST 
THE HOUSING. 

numbers in ( ) are millimeters 

8. REMOTE MOUNTED CONTROLS 
Two types of union bushings are available to install a re- 
mote-mounted control bulb into a thermowelt of other Ya - 
NPT lhreaded hole. A non-pressure-tight type consists Of a 
bushing, split grommet and compression nut. To use this. 
the bulb is insencd through the nut and the split grommet iS 
slipped onto the capillary between the compression nut 
and the bushing. After positioning the bulb as desired. 
tighten the comprersion nut to the bushing. This will lock 
the capillary at the desired tocation.The pressure-tight type 
iS clamped to the bulb alter insertion by tightening a com- 
PrCSSiOn nU1. Touse this, the union bushing is screwed into 
the ‘12 - NPT threaded hole. The compression nut and sIce\’ 
are Slipped On10 the bulb which is than insert& into Ihr 
Union bushing. Bulb-Is then positioned and comprcsslon 
nut is hand lightened plus 2% IurnS: This \*iitt lock rho CJPII- 



ELECTRICAL CONNECTIONS 
‘emove cover 
400 Series - Iwo screws hold cover lo enclosure 
7W Series -cover unscrews 

N0Ul-T CONNECTIONS 
r.3TE -It is recommended that Teflon tape or Olhef 
sealant be used on conduit, bushing or plug threads to en- 
sure integrity of the enclosu:o. 

7400 series standard -one % - NPT conduit hole right side. 

T7OCl series standard - two +5 - NPT conduit holes with one 
permanent plug. NEMA 7 6 9 enclosures require proper con. 
duit seals and breathers as per the National Electrical 
Code. 

T4OO & 7700 series-XJL variation-two u1’ NPT conduit 
boles with two %’ to ti- NPT reducing bushings. 

T400 series-XJK variation- two qG’ NPT conduit holes. 

T4W SERIES 
SPDT-Wire directly to the switch according lo c&cuit 
<equirements. On controls with pilot lights wire’llghts pc- 
cording IO circul.2 diagrdtn on inside of%bver. c 
wiring instvag for single switches w! -gKg$:: 
tights ahd 1 * 

2-SPOT- lJ-+ 

. tches with one or more lights! ‘$@’ 

il’ swrtching elements consist of tuti’ $D’l 
switches haunted to’gether in a bracket Switci\es are 
calibrated to have simultaneous operation within 1% of 
range either on increasing or decreasing pressure but not in 
bolh directions. Wire directly to the front and rear switch 

tcording to circuit requirements. Leads are provided on 
:ar switch color coded as follows: 
gmmon -White 

wnally Closed - Red 
mally Open -Blue 

‘we SPDT instructions for pilot light hookup. 

When hermetically sealed-switch elements (5) am supplied. 
the lead color coding is as follows: 

Common -White 
Normally Closed -Red 
Normally Open -Blue 

Y-700 SERIES 
SPDT-Wire directly to the switch-Ad&ding to circuit 
requirements. 

2.SPDT-Wire to front switch.terminal block(left) and rear 
switch terminal block (right) ai’marked. Strip insulation %a’. 
inset-I -in proper terminal connector and tighten clamping 
:.zrew to secure. 

ADJV’STMENT OF SET POlNT 
TAO3 6 T700 Series - A single set point adjusting nut (xc) is 

NC 
NO 

C 

have a single set point adjusting nul located centrally at 
the bottom on the inside of the enC!OSure. As received, 
the temperafure switch will normally be Set to approxr- 
mately 90% of the indicated range. 
Set point adjustment will be facilitated by the use of a low 
voltage test lamp hooked cross the common (Cl and nor- 
mally open (NC) terminala. Under this condition the light 
will be “OFF” until set point is reached. 
After stabilization, turn the adjustment nut SO that light is 
“elf” and thc.l reverse rotation until ligl!t comes “On”. 
Control enclosure should be lightly taptid afler adjusr- 
ment nut is rotated, to settle internal adjusting compo- 

‘, . . nent stresses. This assures minimum temperature differ- 
. ential. Bath temperature should then be cycled 10 inSUre 

that set point is correct. 
After installation of the coqtml replace cover to insure 
electrical safety and to pro: 2: internal pans from the en- 
vironment. . . 

T4SO and T7SO VARiASLE DEAOEANO SWITCHES 
Deadband Is varied by rdating the wheel on the precision 
switch. When viewed/from the front of the enclosure. 
rotation to ttie lefizlQcreases deadband-rotation to the 
right decreases deadband. Letters on the wheel may be 
used as a refere$e. Deadbands obtainable may be varied 
up to approximately 8% of femperature range. 

AOJUSTMENTCF SET POINT 
As received, the temperature switch will normally be set to 
approximatel? 90% of range. Rotate the wheel on the 
MICRO SWITCH all the way to the right; this will provide 
SmalleSt deadband. Increase bath tem$frature to the re- 
quired set-$&M and tutn the adjustment nut until the 
switch chZpgesmode. Lower the balh temperature to resel 
the switch.‘%otate the wheel on the MICRO SWITCH uml 
the desired &a&and is obtained. The upper set point will 
be changing up-ward with this adjustment- Lower the bath 
temperapre to-reset the switch. Then increase the bath 
temperature 13 Ihe desired set point and turn the adjusling 
nut unlil the ‘switch changes mode. Lower the bath temP- 
crature and check reset pcint and deadband. 

\ 
T428 h T428 MANUAL RESiZT SWITCHES 

located centrally at the bottom on the inside 01 the dnClO- 
sures. Dress wire leads from switch terminals so as not to in- 

terfere with or touch reset button. 
The bulb of the control should be immersed in a bath at NOTE-As Indicated above, adjustment of sel Point is 
the desired set point temperature. Optimum performance made by use of ‘1,’ nut. Precision swilch element mount. 
will be obtained if bulb is fully immersed. Allow five mln- ing screws and bracket adjusting screw are factory Sealee 

rtes for initial stabilization. T400 & T700 Series controls and should not be tampered with. 

INSTAUMEI~T DIVISION 
DnESSEn INDUSTRIES INC 

crncrcf-mn Cn.,.,CPTw-l tr N rn7 



. AshcrofP Bi-Metal The-ters Series El 

sta~dSpedfluuor 
l Hermetically Sealed 
0 External Adjustment 
0 Maxivision Dial 

l 1 Y full span accuracy 
l All welded stainless steel construction 
l Silicone on the cdl provides vibration 

dampening and superior time response 

a Heavy duty glass standard; plastic or 
shattq-proof glass optional 

iiowtoOrder . . . .._......... Code 3p El 60 R 040 0/250-F 

carsia 
- 

! 
I 

A 

- Sat~facturyfor cartiu*xn aewka up (0 Bo[rF Q 425%. Cm k u8ul for Intormittont cmwics lmm 8Qo to 1-F. 
of 42s to sm-c. 
UnAshcTuftour8umptho- ten fa nnmt abow and below tho6a lirtd abows. 

t Minimum Itam bongth for ttw8a nnm ir 4”. 
tt Minimum rtrm length lawn OonrwctiOn and EvWOngM 4”. 

Th~fmtyell~ must be und on all ~nwun orv*roCity rDDlic.ationr. tQ DrOtM MI stam of t!w ttwfnorwtrr lfom m& l rd 
pry+-I &maw. afM to facilillto nmovd Of tha th0nnxM tw without dirlurbing tha - 
Maximum l nt~imt (nn#cr tun 2C@F (WC) 



Case Dimensions 

. 

. r r-S1 

dr- I 

r”- 
i 2 L-f- 

r 

1 II I i e------- ----..-_-- 
i .?F5=-, 

). &J$ 
H 

Case Series - El e ’ 

G cn A 0 C 0 E G H S COHN HEX 
F 

I 
\. -..., \--, \-- 

-- 
I 0 . 

m 

I2 I 

Rear 23/32 30 W16 11116 4 l/Zcz. 
IOhm IiT31 fl0) (8) - - - - l - 

qv;,f$z 2 3l32 
2" -_ ~. I 

5116 - 
- - v . - llfl6 4 112cr. 

IC?) (8) 
.L -lea L,.L I 1 I L 

lp?q$$yL, , ,-, , 
I z- 

..--- - ---- - - 
I CTh-4 (53) I (10) -w - - - - l 

114 NPT 11116 4 litor. 

32 5116 - 0 v - . <l IA1 II2 NPT ?I8 702. 
I J 

3” L-r 3332 127/32 37x4 - - 
(15) 

- - 
@o) (47) 

112 NPT ?I0 1102. 

5” Rear 51/32 23J32 w’e - - - - l 711 16ot. 
ww (18) (8) 

l/2 NPJ- 

19132 5’ L-f 5 l/32 1 1916 - (7% 
(15) 

- - 
(1281 (49) 

. 112 NPT 718 2602. 
I 1 i 5” E-v Sll32 2332 1 710 38116 

(128) (1W 
- - - 

(481 (Ql) l I 
112 NPf 710 2s oz. Angle I 

I 
5” tt lEtA 51132 23A2 IT/0 39/16 LlQUld (128) (18l 

- - - 
Filled 

1 
(46) (Ql) 

l 112 NPT 7/a t2a oz. 

Nok 
figurer in ( 1 are in mlllimaton. All 0the~ Inches. 

‘SIanamd ‘s’ dinmnsionr arm 2-l 12.4.1.Q.12.lS. 18. & 24 inchas 
Standud atom diameter I8 l/4 Inch 

“Add 1 az for any 2’ of atom length _~ ..- __- . a. , . . . 



3000 HL 02L 25 W 

D&l Ske 1 Ll-t Matedal 
case/window 

con- SLre/bcation 
Common Sbndrrd 

V8rirtIOllS Range-8 

XT5 nolr mroth Sac Fhnge 

I 

Ptug’ Tabks 

-. - 

3co3 AB.9 
I- 

Acryric 
XGV Sliamn fXed 

I 
wrth 
Glvcarine 
Fuhdcu4 I 

Dimensions Standard Ranges . 
t 

slngk!sde Dual Scale F 
DIAL GRADUATIONS 

. - 
. 

RANGi 

w 

prmsure 
OflS 

+-O/30 
O/60 
O/loo 
O/160 
O/200 
Of300 
O/400 
Of600 
O/IWO 
o/1500 
012000 
OKWW 
O/4000 
O/5000 
O&W0 

vacuum 
t 30-O 

Inches 
Mercury 

compound 

30” Hg Vat/ 
011s psi 

30” Hg Vacf 
Of30 psi 

30” Hg Vacf 
o/60 psi 

30” Hg Vacf 
O/100 psi 

30” Hg Vacl 
o/160 psi 

30” Hg Vat/ 
O/300 psi 

Minor 
Gnduath 

05 
05 

._ 1 
1 
s 
S 
S 

10 
10 
20 
50 

. 50 
100 
loo 
100 
200 

05 

-2 

OS 

1 

1 

2 

S 

S 

‘HQ 

FIgWe 
Interval kPa Inner 

loo 
2w 
400 
700 

1100 
1400 

2800 

1 ’ 
s @ 
5 

10 _... 

20 ; 20 .. ?. 

30 
50 
50 

200 
300 

9 
500 

loo0 
two 
1000 

7000 
10,000 
14,mo 
20,ooo 
2&cQa 
34.~ 
4omo 

5 -loo/O 

-loo/loo 

-100/200 

-100/400 

-100/700 

-1oo/looo 

-100/2w 

S 

10 

10 

1s 

30 

30 



Imtruction Bulletin 
No. X28616 I 

SureSite” 
Liquid Level Indicators 

Installation and Mainten 

SureSite Operating Principle . . . 

As it risea with liquid level, a magnet-equipped float within the SureSite 
invea the magnetic flags in the external indicator to “colored-side-out”. 
The flags remain magnetically interlocked in a column, until again inverted 
to “white-side-out’ by the float as liquid level falls. Level is indicated by the 
junction of the ‘COIOWY and “white” portions of the column. Note: SureSite 
units am not designed tn monitor interfacaz betrwen liquids. 
l Patent No. 4.457.171 

‘colored-Side-Our- 

Indicator Assembly’ 

IMPORTANT: Read these ins&&ions mfully before w the SumSite 

Pre-Mation Precautions . . . 

1. When locating tank ports for the SureSite, make sure that: 
a. No strong magnetic fields or magnets will be in close proximity to the SureSite. 
b. No magnetic materials, railings, pmtective cages, I-beams, etc., will be closer than 2’ (76.2mm) from the 

SureSite unit. 

Failure to o&roe t&se p~utiona will inhibit operation of $e unit. 
.’ 

2. Make sure that mating flanges, NPT ports or shut-off valves (if used) on the tank will align properly with SureSite 
connections. Improper alignment may damage welds and compmmise integrity of the SureSite. 

3. Mating flanges on the tank must be clean for proper gasket sealing. 

Imiallation . . . (Caution: Handle the SureSite with m to avuid damagiq tbeada, flange surfacq etc.) 

See ‘Standard Models’ charts for dimensional data and specifications on all units. SureSite Types 4 B, C, D and hlini- 
‘&pea 1 and 2 are supplied with floats packed separately. Types E and F are supplied with floats installed and sup- 
ported by a cardboard support tube. 

1. Remove alI packing from SureSite housing. 
2. Prepare unit for installation. (Note: When preparing unit, manually move float up and down along flag ~a@ and 

observe that magnetic flags flip over properly. 

SureSite Wrxs A B. C. D, Mini-1 and Mini-2: 
a. Remove end cap (Fig. 1) 
b. Insert float assembly in housing. End of float marked “TOP” must be upward when SureSite is instaUed. 
C. Amble end cap with gasket (or O-Ring) pmperly seated and tighten securely. Torque bolted end hap to 

70-80 in lbs. Torque setscrews on Mini-l and Mini-2 to 14-16 in. lbs. 

SureSite Type E: 
a. Remove protective cap from bottom of unit (Fig. 2) and withdraw cardboard support tubz. 



SureSite 

End Cap - 
Unbolt to 
Remove 

I I SureSite 

Teflon Tape 
U-r to 
Remove 

Typ D Uvit~ Mini-1 and Mini-2 Unite 

L UrnA 

TM>esABandCUnita 

(e: End of float marked ‘Top” murt be upward when installed.) 

Fig. 1.:- Float @%&Led Separat&) Instakd in SureSite 

G Protective 

Cap 

TvpeEUflitE 

-FigZ- 

Protective Cap and Support Tube 
to be Removed Before InstaUation. 

Float 

stop Pin 

*FUniti 

-Fig.3- 
support Tube to be Removed Before 

Ilmtaaation. 

Insbillation (Cant) . . 

SureSite Type F: 
a. Remove stop pin (Fig. 3). 
b. Withdraw cardboard support tub. 
c. Reinstall Stop Pin. 

3. Install tit vettEcally on ti (F&. 4,5 or 6) with end marked Top’ upward, using standard pmcedu~. Make sure 
that mating port flanges or NPT connections are properly aligned with unit. Do not attempt to forczz ahgnment, 89 
this may damage welds and mmpromise unit integrity. Tighten connections securely. 

Gaskets axe not supplied for port flangea. Note: 

Before Filhg Tank . . . 

Be sure the installation is free of foreign particles . . . especially any that are magnetic. Check that all oonnections are 
secure. A hydrostatic pressure test of the complete assembly is recommended. 



Indication 
As SpediLd 

I _ 
I : 

I 

:--I \ I 
Min. Level 
Indication 

SureSite 
i I 

-Fig4 
SureSite Side-Mounted and 

SideConneded on Tank 

N-m 
( Flag Assembly 

I I’ 

! PI% 

Max. Level 
Indicatton -- 

/ 
I * T In. of Indication 

As sp?ciGed 

7-7-7-r I 

1, -. ” 

LL 

Min. Level 
Indication 

k 
SureSite 

-Fig5- 
SureSite Side-Mounted and 

Connected on Tank 

-FigG- 
Su.&ite,TogMounted on Tank 

Maintenance . . . 

For ooz&onaI ‘wipe-down’ cleaning the only maintenance normally required: Remove float assembly from unit and wipe down 
float and inside of unit housing (CAUTION: Make sure tank is dep refsurized and liquid removed before removing float.) 

SureSite Tvnea Mini-2 B, C and D: It is not necessary to 
disturb the installation on the tank. Remove end cap (Fig. 1) 
and withdraw float. When reinstalling floatmake sure end 
marked ‘TOP’ ia up. Reassemble end cap with gasket 
properly seated (Fig. 1) and tighten securely. Torque bolted 
end cap ~JJ 70-80 in lbo. or tighten set screws firmly in place 
(as applicable). 

SureSite ti Mini-l and A: Disconnect top and bottom 
NPT connections and remove unit from tank. Remove end 
cap (Fig. 1) and withdraw float from unit. ReinstaB float in 
unit so that end marked ‘TOP’ wiII be up when unit is 
reinstalled on tank. timble end cap with O-Ring or 
gasket properly seated (Fig. 1) and tighten -rely. Torque 
bolted end cap to 70-80 in Ibe. or tighten Bet screw9 firmly in 
p&e (aa applicable). Reinstall unit on tank 

SureSite Type E: To remove fIoat, unbolt and remove unit 
from tank (Fig 7). Unbolt and remove magnet chamber from 
float chamber. Remove two cotter pins and magnet assembly 
from float rod and withdraw float and rod. To reinstall float, 
insert float with rod up and through top of float chamber. 
then secure with atter pin (Fig. 7). Reinstall magnet 
assembly on float rod with second cotter pin. Assemble 
gasket and magnet chamber on float chamber. Torque bolts 
to 70-80 in. lbs. Reinstall SureSite on tank. 

SureSite Type F: Unbolt and remove unit from tank. 
Unscrew and remove stop pin at bottom of unit and withdraw 
float assembly from unit (Fig. 8). Reassemble float in unit 
with magnet assembly up and reinstall stop pin. Reinstall 
unit on tank. 

Magnet aGuket 

Flea 
+ 

-Fii7- -FigS- 
SureSite Type E Su.&ite?Lpe F 
Float Removal Float Removal 

F2 Float 
Chamket 

Float Stop 

IMPORT.WT: Float assembly contains a magnet. Float should 
beinspectedaftertankcl caning or flushing and cleaned to 
remove any metal particles that may have been attracted to it. 
EBpedally important on new i.nataBationa, this should be done 
during regular maintenanc;e. 

To order replacement parte for SureSite units. contact Gems Sensors Division for proper specifications 



Standard Models Dimensional Data . . . 

TYPEB TYPEA TYPEC MINI-Type 1 

3.118’ 
179.4 mm, 
Mu. Dia. 

-d !+- 

3-w 
(79 4 mm, 
Mu. DIG 

Aix,4- I 

6. IIT 
( 165. I mm) 

Min. 

‘=.1/z- 
1165.1 mml I 

‘4 -w 
i 4-l/4’ I 
(107.9 rnrn~ 

Dia. 

E = 2 (50.8mm) 

z-3/4- i107.9 mm 
te9.s mm) Dia. 

E = 2 f50.8man) 

(44.5md 
Dia. 

(44.5mm) 
Dia. 

E= l’r25.4mm) E = 1‘ (25.4mnl) E = T (50.8mm) 

xdications . . . 

f 

h 
MLU. ML=. Max. Length Max. Overdr - 

dat” Pressure Temperature Connection of Indication Unit Length 

-F 150 PSI +3OO”F (+ 149%) End v2” NpT >. %O” (6096 mm) 
150 PSI + ISO”F*i+820C) 

21’ (6.4 m) 

150 PSI +3WF(+ 149°C) Side w NpT 
150 PSI 

240. (6096 mm) 21’ (6.4 rn) 
L 1 

P 
P 

P 
P 

P 
A 

P 

P 
A 

P 

P 
A 

P 
P 
A 

150 PSI +3WF( + 149%) 
TOP & Bottom 600 PSI +3Wr’( + 149%) 1. N.PT (Female) 240’ (60g6 mm) 21’ (6.4 m) 

600 PSI + 5OO”F( + 260%) j 
-I- 

I 
Side 1*-150X 

lx..-..a.. I 240’ (6096 mm) 21’ (6.4 m) 
I I rnrul&S I 

600 PSI I+ 3OO”F( + 149%)1 Side 1’-600# 1 
naAm ‘cnnc --m) 21’ (6.4 m) 

MM --_I PSI 
150 PSI 

Flange** 
Side 1*-600X 

au tw~om 

240’(6096Zl 

240’ - I (6096 mm) 21’ (6.4 ml I 

240” (6096 mm) 21’ (6.4 ml 
600 PSI +5WF(+26O”C)( 

lmille, 

! I I 

C 

I 

-L 

Float 
date&l 

304ss 
Buna N 
304 ss 
Buna N 
316 ss 
316 SS 
316 SS 

316 SS 

316 SS 
316 SS 
316 SS 

316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 

d 1 , 

; 
I 2 

A 
> 

s 
r B 
A 
N 
D B 
A hvertad 
R >> 
D 

C 

C 
Inverts 

>> 

86210 

86500 
87055 316 SS 
87110 

86501 

87040 316 SS 
87120 
86503 

87140 316 SS 
87125 
86502 
87050 316 SS 
87130 

86504 
87150 316 SS 
87135 

-L 

P 
P 
A 

d 



Skda.rd Models Dimensional Data . _ . 

TYPED 

E = 1’ (25.4mrd 

TYPEE 
2.3:4’ 

(69 8 mm) 
Mu. Dia 

EzlsLq---/+ [ 
25.4m.m) I- 

.S-3=2-7/8’(73.OmmtMin. Dia. 
S~-5=4.1~(ll4 3mmJMin. Dia. 
CS-3=2-lZ(63.5mmtMin. Dia. 

‘B’ . Supplied By Curomcr 
% - Remainder of Flat Not Submcrgw 
‘D’ - Float Submergence 

TYPEF STANDARD FLANGES 

lm-lW ANSI FLan@ 

‘W . Supplied By Cuatamcr 
-CT . Rrmaindcr of Float Not Submcrgrd 
‘D- . Float Submc~na 

E = 1‘ (25.4mm1 

S ificatiom - - - 
rTiz?Y 
Sp4xificatiom . . . 

Da&l Model Housing Float Flag Max. MflX. MflX. I 1 Max. Length 1 Max. Overall ( Max. Length Max. Overall 

Number Mat?. Material Mat’l. Pressure Temperature Connection of Indication UnitLength , 

Side 1’-150# 
86195 PVC PVC P 40 PSI + 14o”F(+6OW .p125’ (3175.Omm) 25’ (3175.Omm) 12’ (3.65n1 12’ (3.65n1 

s 
D Flange 

T Top 3’-150#‘ 60’(1524mm) 60’(1524mm) 

A 
SS-3 316SS 316SS P 150 PSI +3OO=F(+149%) ss Flange S.G.: .85 - 1.4 S.G.: .85 - 1.4 11’5’ (3.48mJ 11’5’ (3.48mJ 

N 
86200 SS-5 316 SS 316SS P 150 PSI + 3WF( + 149%) 

Top 5’ 150 #. 60” (1524mm) 60” (1524mm) 
D E 

I 
I I . . I I , uu ‘ lange 1 ss Flange S.G.: .7 - 1.4 S.G.: .7 - 1.4 

11’3’ (3.43mj 11’3’ (3.43mj 

fr -- 
cs-3 cs 

l I ‘PAI 9’ *r-u ’ 60- (1524mm) 60- (15!&4mm) 
R 

316 SS 
Buna N P 150 PSI + 180”F( +82”C) 

Top 3’-150# 
CS Flange S.G.: .75 - 1.4 S.G.: .75 - 1.4 11’3’ (3.43rnJ ] 11’3’ (3.43rnJ ] 

D 
.d”* 60’ (1524mm) 60’ (1524mm) 

F 66205 PVC PVC P 40 PSI + 1400F(+600C) 
Top 3’-150# 11’4’ (3.452, 11’4’ (3.452, 

FkUige P S.G.: 1.0 & Up S.G.: 1.0 & Up 

III I 

Key to Specifications . . . 

P = Plastic A = Aluminum 
l 230°F (11CPC) Maximum in Oil. 
“Other Flange Sizes Available 
> Mounting Bracket - P/N 36406 - Reuxnmended for Type ‘A’ units only (Over 10’ (3.048m) 

Length. 
> > Use Ln4 unite wben float removal muat come from top of unit. On invert& models 

of Ty-pe B or C units, Win” dimensions in ‘Dimensional Data” (above) rn’st be transposed 
from end to end of units. 

Vii~ Effects: Increased vixosity increases response time. 



SureSite Accessmies . :. InsUtion 
‘iquid Level Transmitters, P/N 85875.. . 

‘1Yansmitters mount along with flag assemblies on specific 
SureSite models, as in Fig. 9, and are operated by the 
SureSite float. Units connect to all GEMS receivers or, 
when signal-conditioned, axnect directly to User’s 
instrumentation. 

Specifxations . . . 

Housing Material Polwulfone 
Transmitter Resolution ~2” (I.2.7mm) Max. 
Accuraq Wthin z l.fiT (l2.7mm) 
Oper. Temperature + ‘225” F( + 109“ C) Max. 
Cable 1 #22 awg. 18”L 

P 

Top View 

C 86502 
B Inv. 86503 
C Inv. 86504 

, I 

I Tnnmiitty 1 A I 87055 I 

I B 87040 
C mxo 

I 
B Inv. 87140 
c Inv. 87150 

l 123 - All mcdck utilizing pipe a~xmtnxhn 

l * 900 - All modcle utilizing tubing coMmlchn 

-Fig9- 

Tlansmitter Mounting Positions cm 
Specifiac SureSite Models 

ToLmtall... ’ 

1. Position transmitter on SureSite, as in Figs. 9 
and 10. 

2. Loosen upper flag assembly clamp and slide upper 
transmitter clamp under flag assembly (Fig. 10). 
Retighten flag assembly clamp. Repeat for lower 
clamp(s). 

3. Tighten all transmitter clamps securely. 
4. Connect transmitter cable to receiver. See appropriate 

GEMS receiver instructions. 

IndicatingScale-P/NW... 

Mounts with bracketed clamps alongside flag assembly on 
alill SureSite models. To install: 

1. Assemble bracketed clamps on scale approx. 24” 
apart (Fig. 11). 

2. Mount scale on SureSite with clamps around flag 
assembly and SureSite. Tighten clamps securely. 

I 
I - 

overall 
hngrh 

L + 2-7116 
(61.6md 

‘_25 

L 
IJdicatil& 
Dkt. (k 
SpECiGd 

I 

Cable Upward 

i 

Transmitter in Place 
on SureSite - Typ. 

Wttsr Aaeembly 

-Figl@ 
~#erJnsblhtion on SureSite 

.- ’ 

in? 4 
clamp&henlbliea... 
P/?J 85733 for SureSitt 
QpA-F 

P/N I35734 for Suwite 
Qpu hf.inia and W-2 

Aexmbling Lndicating Aexmbling Lndicating 
Scale on Clamp Brackets Scale on Clamp Brackets 

\ 
Clamp Bracket 

-Figll- 
InataU&I.nd&ting~onSureSite 



SureSite Accessories . . . I.tMaJation 
bitch Modules.. . 

Modules mount opposite flag on the SureSite (Figs. 12 and 13) and arz operated by the SureSite float. With 
lead wires up, switch close on rising level and remains closed until opened by falling level. With lead wirw 
down, switch opens on rising level and remains open until closed by falling level. 

Specificati0n.a . . . To Install. . . 

Moduk P/N 85350,8643!5,87480,8fS67.. . 

Housing Material: Polyaulfone 
Length: 3-W WL9mm) 

- Temperature; Max.: +300”F (+ 149%) 
Switch: SPST, 20 V& Latching Reed, N.O. or N.C. 

1. Position switch module . . . lead wires up or down 
. at proper actuation level on SureSite (Fig. 

ii). 
2. Slide module clamp under flag assembly and 

tighten securely. 
3. Connect module to load circuit. 
--------------_------ 

HighTemperstureModule,P/N85825...Foruse 
with SureSite Typw 4 B and C, only. 

TypicalWtigDiagmms... 

Housmg Material: Aluminum 
Clamp Assembly: P/N 8&I-40 (18-8SS) 
Temperature; Max.: +5oo”F (+260%) 
Switch: SPST, 20 VA, Latching Reed, N.O. or N.C. 

L:I;Z ,&&g==- 

SP&, N.O. or N.C. (Dry) &---C-o 

SPST. N.C. or N.O. (Dry) 

Saitch Module High TernpuP- Stitch 
P/N 85350 or P/N 87480 Module P/N 85825 

Shorn With 
x&dwiiup 

/ 

standad 
Switch Module 

P/N 65350. wlout clamp 
P/N 6643!i, Wii clamp 
P/N 874&l. Mini-Module, 

wout clamp 
PIN 86567. Mini-Module 

WithMiIli-clamp 

lad. 

lnd. 

-Figl2- 
x.ldabgstandardswitch 

Module on Sudite 

I- 
I 
I 
I \ 
I SWitCh 
I , Actuation 

I Pointr 
I 
I 
I 

i I 
I i I I I 
\ SureSitc 

3.lf4- Mill. 
(82.6rnad r 
9 

High Te’mp. 
Module 

/ 
Sure& 

MU 
LMl 
Ind. 

SWitCh 
Act. 

Point 

‘Flag 
krcmbly 

-Fig13- 
IndaUng~t.emperaftue 
Swintch Module on SrueSite 



SureSite A c.cesshes . . . Lnstallation . . . 

Modular Junction Boxes with Conditioned 
outputi . . . 

Junction boxes are supplied assembled on the SureSite and 
connected to transmitter (Fig. 14). See instruction sheet 
packed in junction box for axxtection to instrumentation. 

Standard Models. . . Sp&fications. 

I P/N 
I 

Input 
VolatJp I cadiguration _ I 

output 
signal I 

86158 1 1040VDC Two-W;? Convcrtcr 1 4-20 MA 
5256.0 1 115 VAC Power Supply 1 24VDC 

52570 I 23OVAC I Power Supply f 24VDC 

Troubleshooting.. . 

Problem 

No Flag Indication with 
Liquid in Houaing 

Switch Module 
hopeIative 

-i 

APPf=. 
l/TNPT Lo 
lnstmmentatlon d-l 

Modular 
Junction Box 

-Figl4- 
MaMar Junction Box &wembled on SureSite 

Po&bleCause 

1. Fkat S’ickk~ 1. Cl.-an Float ,md !!nit 
2. Float Upside Down 2. Remove and Reinstall Float Correctly 
3. Liquid in Float 3. Replace Float 
4. Ferrous Particles on Float 4. Clean Housing and Filter Out Particles 
5. Flag Assembly Upside Down 5. Invert Flag Assembly or Rotate Around 

or Inaxmdy Mounted SureS$e ,Until Indication Appears 

1. Module Wired Incorrectly 1. Check and Correct Wiring 
2. Module Positioned Incorrectly 2. Check Alarm Level and Position Module 

on SureSite 180” from Flags 
3. Module Ratings Exceeded 3. Replace Module 

Wamiugs/Cautiom3. . . 
L Product must be maintain4 and installed in strict aozord- 

snce with the GEMS technical brochure and Instruction 
Bulletin. Failure to obeerve this warning could result in 
serious iqjuries or damages. 

2. Thep- e and temperature limitations shown on the 
individual catalog pages and drawings for the specified 
Liquid LRve1 Indicators must not be exoeeded. These 
pressures and temperatures must rake into consideration 
poskble Bystem surge pressures/temperatures and their 
frequencies. 

3. For hazardous area applications involving such things as 
(but not limited to) ignitable mixtures. combustible dust 

and flammables, use an appropriate intrinsically safe inter- 
face devios for any electrical amriea. 

4. The liquids used must be compatible with the materials 
of construction. Specifications of materi& will be given 
upon request. 

5. Troubleshooting and maintenance of Liquid Level 
Indicators should bs in strict mmpliance with pmcedw 
set forth in the troubleshooting and mainenan- sections 
of the technical brochure or an LNJtruction Bulletin. 

Imo Industria Inc. 

c.amsemmrmDi*iriocr 
I Carla Rmd 
Pkinvilk. CT. 06062. II98 USA 
rcl. 203-677-13 I I Fmc. 203.7474244 



SERVICE BULLETIN 

VAPQR PAC 

..- 
f 

Calgon Carbon’s Vapor Pat Service meets industrial needs 
for cost-effective removal of volatileorganic compounds (VOCs) 
at air emission sources. 

TheVapor Pat SerJice features asmall. easily transportable 
adsorberwhichcontains 1,800poundsofactivatedcarbon.The 
adsorber can handle air flows up to 1,000 cfm. 

Oesigned to remove both toxic and non-toxic VOCs, the 
adsorption system is especially useful for short-term projects 
and for treatment of low volume flows that contain low to 
moderate VOC concentrations. Common applications include 
VOC removal from process vents, soil remediation vents, and air 
stripper off-gases. 

To accommodate a wide variety of process conditions, 
Vapor Pat adsorbers are available in two basic designs: a 
polyethylene model that offers excellent corrosion-resistance, 
and a stainless steel model than can withstand higher tempera- 
tures. and slight pressure or vacuum conditions. 

Calgon Carbon provides the adsorber, carbon, spent car- 
bon handling and carbon reactivation (after the carbon meets 
the company’s acceptance criteria) as part of the Vapor Pat 
Service. Ductwork and fans are the only equipment requiring a 
capital expenditure by the user. 

When carbon becomes saturated with VOCs. the system is 
replaced with another adsorber containing fresh carbon. 

By utilizing this unique service, users can generally achieve 
VOC removal and regulatory compliance objectives, minimize 
operating costs, and eliminate maintenance costs’ (as the 
equipment is owned and maintained by Calgon Carbon). Fur- 
thermore, because organic compounds are safely destroyed 
through the carbon reactivation process, costs and regulations 
typically associated with waste disposal can be eliminated. 

Please contact a Calgon Carbon Technical Sales Represen- 
tative to learn more about the advantages of the Vapor Pat 
Service for your specific VOC control needs. 

‘Damage to Vapor Pat Unit caused by negligence or misa~litxticn 
is the responsibility of the user. 

FEATURES AND BENEFITS OF 
VAPOR PAC SERVICE 

Adsorbersarespecificallydesigned foreaseof installation 
and operation. 
Adsorbers are available in plastic (polyethylene) and 
metal (stainless steel) construction to accommodate a 
wide variety of applications. 
System can be operated in series or parallel mode or a 
combination of both modes to handleavarietyof flowsand 
concentrations. 
System exchange eliminates on-site carbon handling. 
Recycling of spent carbon eliminates disposal problems. 
CacKal excerdi:ze :S elimlnared since Ca!gon Carbcn 
P---,.r,. ^C 3 ,t,,-; bi -- -.- 33” -3 --3,!-s (23,~,--“““’ - 4 c - 

VAPOR PAC (PLASTIC) 
SPECIFICATIONS 
Vessel dimensions: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44’1,’ x 44’12 x a9=/a- 
Inlet & discharge 

connections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6’ PS 15-69 duct flanges 
Carbon volume. . . . . . . . . . . . . . . . . . . ..I..................... 60cu.ft.(1800Ibs) 

System shipping weight: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New - 2200 IbS 
Spent - 4000 Ibs 

Temperature rating: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150°F max 
Static pressure rating above 

carbon level* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20’ W.C. max 
Vacuum pressure rating above 

carbon level- . . . . . . . . . . . . . . . . . . . . . . l............................... 2’ W.C. max 

All units shipped F.O.B., Pittsburgh, Pennsylvania 

MATERIALS OF CONSTRUCTION 
Vessel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Polyethylene 
Frame. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carbon steel coated with 

Sherwin Williams Tile Clad II 
Inlet flanges, elbow, septum: . . . . . . . . . . . . . . . . . . . . ..*............*....... WC 
Oischarge flange: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Polyethylene 
Fasteners & bottom valve support plate- . . . . . . . . . . . . . . . Steel, plated 
Sample fittings 8 sample canister: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PVC 

VAPOR PAC (STAINLESS STEEL) 
SPECIFICATIONS 
Vessel dimensions, diameter: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5’ 

height: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7’3 
Inlet & discharge 
connections: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8’ PS 15-69 duct flanges 

Carbon volume: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 cu. ft. approx. (1800 Ibs) 
System shipping weight: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New - 2840 Ibs 

Spent - 4640 Ibs 
Static pressure rating above 
carbon level: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 psig 

Vacuum pressure rating above 
carbon level. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Full 

All units shipped F.O.B., Pittsburgh, Pennsylvania 



MATERIALS OF CONSTRUCTION 
Vessel ,. ..,. 3161 s:alrm,:cz ~‘-3.: 

Skid ana s:oport !rar?e. ., .._.. .._... 304 stainre$s ;:s 

Yet flancjes. elbow. sec:um 316L s;ain!ess z:E+~ 

Discharge ‘,ar.ge: 3?6L s:a:r’ess 3.2~ 

Fasteners b oottom da:ve 
suopcr: crate: . . . . . . . . S:eel. p 3:3c 

Sample fit::rgs & 
sample canisier: . .._.................... 316L stainless s:ee! 

VAPOR-PAC UNIT PRESSURE DROP 
UPFLCw WITH 1BCCLES 4x10 MESH CARBON OENSE PACKE2 

-- ~- -- ._. 

251 

CAUTION 
Wet activated carbon preferentially removes oxygen from 

air. In closed or partially closed containers and vessels, oxygen 
depletion may reach hazardous levels. If workers are to enter a 
vessel containing activated carbon, appropriate sampling and 
work procedures should be followed. including all applicable 
federal and state requirements. 

For information regarding human and environmental expo- 
sure, call Calgon Carbon’s Regulatory and Trade Affairs per- 
sonnel at (412) 787-6700. 

INSTALLATION INSTRUCTIONS 
See Bulletin #27-199 for details on how to install a Vapor-Pac. 

SAFETY CONSIDERATIONS 
See Safety Bulletin #27-l 98 for important safety considerations 

OPTlONAL EQUIPMENT 
Inlet and outlet flange connectors for ANSI hose connec!ions. 

For additional information, contact 
Calgon Carbon Corporation, 

Box 717, Pittsburgh, PA 75230-077 7, 
Phone (4 12) 787-6700 



APPENDIX G 

AIR DISPERSION MODELING RESULTS 



AIR DISPERSION SUMMARY REPORT 
FOR OPERABLE UNIT 2 

AT MARINE CORPS AIR STATION 
CHERRY POINT, NORTH CAROLINA 

ESTIMATED MAXIMUM CONCENTRATION AT RECEPTOR HEIGHT 1.6 METERS 
a Stack Flow (acfm) 950 Stack Height (feet) Stack Diameter (Inch) 20 

CHEMICAL 
Molecular Weight 
Max Conc(ppbv) pilot study 

MaxConc(uglm3) 
Emission Rate (g/se@ 

62.5 
40000 

103950 
0.04661 

E 
2 
x 
5 
5 

64.52 
1400 
3756 

0.00168 

Distance(meters) from Stack 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 

30.8 
44.4 
49.0 
49.2 
46.8 
47.2 
45.9 
43.0 
39.5 
35.9 
32.4 
29.3 
26.5 
24.0 
21.8 
19.9 
18.2 
17.1 
17.1 

50.49 98.97 98.97 78.11 131.4 112.56 106.16 106.16 
4900 1500 24000 2300 2000 1200 8000 17000 

10287 6173 98764 7470 10927 5616 35313 75040 
0.00461 0.00277 0.04428 0.00335 0.00490 0.00252 0.01583 0.03364 

Estimated Concentration in (uglmf) 
1.1 3.1 1.8 

1.6 4.4 2.6 

1.8 4.9 2.9 

1.8 4.9 2.9 

1.7 4.6 2.8 

1.7 4.7 2.8 

1.7 4.5 2.7 

1.6 4.3 2.6 

1.4 3.9 2.3 

1.3 3.5 2.1 

1.2 3.2 1.9 

1.1 2.9 1.7 

1.0 2.6 1.6 

0.9 2.4 1.4 

0.8 2.2 1.3 

0.7 2.0 1.2 

0.7 1.8 1.1 

0.6 1.7 1.0 

0.6 1.7 1.0 

Max. Dispersion Cont. 49.2 1.8 

Stack Dispersion Factor 2114 2114 

Min [TLV,PEL,REL] (uglm3) 2.6E+03 2.6E+05 

TLV/lOO(uglm3) 26 2640 

4.9 2.9 

2114 2114 

1.7E+05 4.1E+05 

1740 4050 

i 2 21 
106.76 

f 
100.16 

2800 3300 
12360 13743 

0.00554 0.00616 

E 

3 
0 

92x3 
45000 

172385 
0.07729 

29.3 
42.2 
46.6 
46.7 
44.5 
44.8 
43.6 
40.8 
37.5 
34.1 
30.8 
27.9 
25.2 
22.8 
20.7 
18.9 
17.3 
16.3 
16.2 

2.2 
3.2 
3.5 
3.5 
3.4 
3.4 
3.3 
3.1 
2.8 
2.6 
2.3 
2.1 
1.9 
1.7 
1.6 
1.4 
1.3 
1.2 
1.2 

3.2 
4.7 
5.2 
5.2 
4.5 
5.0 
4.8 
4.5 
4.1 
3.8 
3.4 
3.1 
2.8 
2.5 
2.3 
2.1 
1.9 
1.8 
1.8 

1.7 
2.4 
2.6 
2.7 
2.5 
2.5 
2.5 
2.3 
2.1 
1.9 
1.8 
1.6 
1.4 

1.3 
1.2 
1.1 
1.0 
0.9 
0.9 

10.5 
15.1 
16.7 
16.7 
15.9 
16.0 
15.6 
14.6 
13.4 
12.2 
11 .o 
10.0 

9.0 
8.2 
7.4 
6.8 
6.2 
5.8 
5.8 

22.3 
32.1 
35.4 
35.5 
33.8 
34.0 
33.1 
31.0 
"3.5 
25.9 
23.4 
21.2 
19.1 
17.3 
15.8 
14.4 
13.1 
12.4 
12.3 

3.7 4.1 51.1 
5.3 5.9 73.6 
5.8 6.5 81.3 
5.8 6.5 81.5 
5.6 6.2 77.7 
5.6 6.2 78.2 
5.5 6.1 76.1 
5.1 5.7 71.3 
4.7 5.2 65.4 
4.3 4.7 59.5 
3.9 4.3 53.8 
3.5 3.9 48.6 
3.2 3.5 44.0 
2.9 3.2 39.8 
2.6 2.9 36.2 
2.4 2.6 33.0 
2.2 2.4 30.1 
2.0 2.3 28.4 
2.0 2.3 28.4 

46.7 3.5 5.2 2.7 16.7 35.5 5.8 6.5 81.5 
2114 2114 2114 2114 2114 2114 2114 2114 2114 

7.9E+05 1.6E+03 2.7E+05 4.6E+04 4.4E+05 4.3E+05 4.3E+05 2.lE+05 1.9E+05 
7930 16 2690 460 4350 4340 4340 2050 1880 

Maximum Stack Concentration to Achieve ~LWlOO’Stack Dispersion Factor] at a Receptor Height of 1.6 Meters: 
Max at Stack (uglm3) 5.5E+04 5.6E+06 3.7E+06 8.6E+06 1.7E+07 3.4E+04 5.7E+06 9.7E+05 9.2E+06 9.2E+06 

Maxat Stack (ppbv) 2.lE+04 2.1E+06 1.8E+06 2.1E+06 4.1E+06 l.OE+04 l.OEi06 2.1E+05 2.1E+06 2.1E+06 

9.2E+06 4.3E+06 

2.1E+06 l.OE+06 

2078.6 1040.6 

4.OE+06 

l.OE+06 

Max at Stack (ppmv) 21.2 2080.4 1752.2 2080.6 4073.9 10.4 1040.9 207.8 2083.4 2078.6 1037.5 



07/29/97 
i4:25:36 

*** SCREEN3 MODEL RUN *** 
?t** VERSION DATED 96043 *** 

c .,crry Point 0~2 with 6.6 meter stack 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = POINT 
EMISSION RATE (G/S) = 1.00000 
STACK HEIGHT (M) = 6.6000 
STK INSIDE DIAM (M) .2200 
STK EXIT VELOCITY (M/S): 11.7946 
STK GAS EXIT TEMP (K) = 340.0000 
AMBIENT AIR TEMP (K) = 293.0000 
RECEPTOR HEIGHT (M) = 1.6000 
URBAN/RURAL OPTION = URBAN 
BUILDING HZIGHT (M) 
MIN HORIZ BLDG DIM (M) 1 

.oooo 

.oooo 
MAX HORIZ BLDG DIM (M) = .oooo 

THE FCGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 

STACK EXIT VELOCITY WAS CALCULATED FROM 
VOLUME FLOW RATE = 950.00000 (ACFM) 

BUOY. FLUX = .193 M**4/S**3; MOM. FLUX = 1.451 M**4/S**2. 

+ FULL METEOROLOGY *** 

***********t********************* 
*** SCREEN DISCRETE DISTANCES *** 
****************t**************** 

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST CONC 
(Ml (UG/M**3) 

------- ------_-- 
20. 661.6 
30. 952.9 
40. 1052. 
50. 1055. 
60. 1005. 
70. 1012. 
80. 984.7 
90. 922.2 

100. 846.6 
110. 769.4 
120. 696.1 
130. 629.1 
140. 568.9 
150. 515.5 
160. 468.3 
i70. 426.6 
180. 389.8 
190. 367.6 
200. 366.8 

STAB 
---- 

1 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 

UlOM 
(M/S) 
----- 

2.5 
2.0 
1.5 
1.0 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

USTK 
(M/S) 
----- 

2.5 
2.0 
1.5 
1.0 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MIX HT PLUME 
CM) HT CM) 

----__ ------ 
800.0 9.71 
640.0 10.49 
480.0 11.79 
320.0 14.38 
480.0 11.79 
320.,0 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 
320.C 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 
320.0 14.38 

10000.0 20.86 
10000.0 20.86 

SIGMA 
Y (Ml 

------ 
6.44 
6.65 
8.86 

11.12 
9.60 

11.27 
12.79 
14.32 
15.85 
17.37 
18.89 
20.40 
21.91 
23.42 
24.92 
26.41 
27.90 
20.56 
21.56 

SIGMA 
Z (Ml 
----- 

4.93 
6.10 
8.14 

10.24 
8.46 
9.95 

11.29 
12.63 
13.97 
15.31 
16.65 
17.99 
19.33 
20.66 
21.99 
23.32 
24.65 
14.01 
14.61 

DWASH 
_---- 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
N3 



DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 

ASH=NA MEANS DOWNWASH NOT'APPLICABLE, X<3*LB 

*******************t******************* 

*** SUMMARY OF SCREEN MODEL RESULTS *** 
******************t******************** 

CALCULATION MAX CONC DIST TO TERRAIN 
PROCEDURE (UG/M**3) MAX (Ml HT (Ml 

-------0--____ --------_-_ ------- - - - . - _ _ 
SIMPLE TERRAIN 1055. 50. 0. 

*******t******************************************* 

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
***************t*********************************** 
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